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Among the most prized possessions 


of resourceful engineers—QUALCUT TOOLS 


QUALCUT TOOLS LIMITED, HANDSWORTH RD., SHEFFIELD 13. TEL: SHEFFIELD 49371 /6 
OA/6360 
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owned by his employers Messr 
152,308 miles only BP ‘Visco-static 
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W. Wheeler of Aldenham and 
Biggs, Wall & Co. Ltd. During i 
oil has been used 


Business motorist 
does 152,308 miles on 
BP ‘Visco-static’ 
without even a de-coke 


R. L. W. WHEELER of Aldenham, Herts, 
does a big mileage. But never before 
has he done so many miles in one car, 
as in the Austin Ag§. This has completed 
152,308 miles since new without any 
attention other than servicing. He has 
simply used BP Energol ‘Visco-static’ 
motor oil in the engine since it was new. 
Mr. Wheeler was so impressed with 
this outstanding performance that he 
submitted the car for examination by 
an independent engineer, Mr. J. R. 
Kinsey, M.I.Mech.E. of A. Warren- 
Lambert & Co. 

Under his supervision the engine was 
dismantled and all wearing surfaces 
were accurately checked. He reports 
that the engine showed a remarkably 
small amount of wear generally for such 
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a huge mileage and a notable absence of 


scoring or bearing “pick-up”. This is 
impressive proof of high efficiency lubri- 
cation with BP Energol ‘Visco-static’. 
Indeed it is safe to say that with new 
piston rings and bearing shells in one 
connecting rod and de-carbonising and 
re-seating valves the engine could go on 
to give many more thousands of miles ot 
satisfactory service. 
Why BP ‘Visco-static’ saves wear. Most 
wear in any engine occurs when warming 
up from cold. BP Energol ‘Visco-static’ 
prevents this in two ways. It guards 
against overnight corrosion. And, be- 
cause it flows freely even in freezing cold, 
allows immediate oil circulation when 
the engine starts. 
Tests with the 


radio-active wear 


Mr. J. R. Kinsey, formerly Chief Engineer of 
the Automobile Association, measuring wear 
on the crankshaft of the Ags engine. 


INDEPENDENT 
ENGINEER REPORTS 
REMARKABLY 
LITTLE WEAR 


detector have proved amazingly low 
wear with BP Energol ‘Visco-static’. 
Easier starting, saving in petrol too. 
With BP ‘Visco-static’ your engine 
turns over more freely, gives easier 
starting even in freezing cold. Because 
there is less oil drag you save on petrol 
too. And BP Energol ‘Visco-static’ is for 
all the year round use both winter and 
summer. 

How to change. Be sure to have your 
engine drained and refilled with BP 
‘Visco-static’ if you want to enjoy the 
maximum benefits 

from this advanced 

oil. Ask at your BP 

garage for a copy of 

the report on Mr. 

Wheeler’s car. 





This Is 


LOXGTATE 


LOCTITE SEALANT supersedes all «<; = LAN t 


conventional methods of locking nuts, bolts, 


s 
studs, set screws, adjusting screws—anything 
which may vibrate loose. It dispenses with lock . { Sd | N q 


nuts and other mechanical locking devices and 


methods—with outstanding cost savings. - e 
LOCTITE SEALANT, the new liquid plastic, 
penetrates between threads or closely fitting 
metal parts and hardens automatically inside 


the joint to give a permanent lock and seal to 


the joint, superior to any mechanical locking 
devices. LOCTITE treated parts can NEVER 
work loose, yet can be removed with 


ordinary tools. 


Mie. 
&. 


THE 

LOCTITE 

TEST . 
KIT AS 


RETAINS Prevents leaks in high- 

LOCKS pressure fluid lines 
contains five grades Makes bearing replace- * completely fills joints 

of Loctite for experi- Makes any threaded ment easy with tough plastic 

mental work. Grade selec- part self-locking * retains bearings with- * resists heat, cold, fuels, 
*% prevents break- out press fit oil, water, solvents, all 

tion permits application of predetermined downs caused by *% eliminates reboring, hydraulic fluids 
locking torque on any size fastener loose bolts, nuts, sleeves, shims, and *% contains no solid par- 

studs and screws weld metal build-up ticles to foul valves 











Take the first cost and trouble-saving step by writing NOW for the 
Technical Report on Loctite Sealant 


LiIMI ¥ ED 243 UPPER STREET, LONDON, N.1. TELEPHONE: CANonbury 8646 


AP! 26 
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Metropolitan Plastics Limited 











METROPOLITAN EXCEL The 
IN SPECIALISED MOULDINGS Pullin 
FOR ELECTRICAL EQUIPMENT Plug-Stat 


MORE AND MORE manufacturers of electrical equipment 
are coming to Metropolitan Plastics for highly specialised 
jobs in Thermo-setting Plastics, like the 11 components we 
have made for the Pullin Plug-Stat. They know that 
however complex the design, Metropolitan Plastics will 


carry it out with supreme precision, and right on time, the plug with the built-in thermostat, is 
playing an important part in cutting 
electricity costs. The components of the 
Plug-Stat represent the type of specialised 
work in which Metropolitan Plastics are 


Metropolitan Plastics Limited poraintiotlo 


The Technical Moulding Specialists 





Faraday Way, St. Mary Cray, Kent Telephone Orpington 31631 


Automobile Engineer, March 1961 





Diamond powder 




















Tools with shaped diamond tips 
are familiar to most production 
engineers. It sounds rather a 
tall order, though, to shape the hardest 

substance known. So it would be without diamond 

powder. From it are made the grinding wheels for the 
initial forming, and the lapping medium for the 

polishing operations. Without it, many other tasks would 
likewise be virtually impossible. The accurate manufacture 
of optical lenses, for example, or the preparation of 

hard metals, such as tungsten carbide, for dies or tool tips. 
Other important uses of diamond powder are in 

the production of diamond dies, used in wire drawing, 

and jewel bearings for watches and instruments. And much 
of our present-day metallurgical knowledge is gained 

from diamond-polished specimens for metallographic 
examination. We make the powder in 32 grades — 

particle sizes range from about 1.4 mm down to 0.0005 mm! 








Data sheets available 


L.M. VAN MOPPES & SONS (o1umono roo.s) LTD 
BASINGSTOKE HAMPSHIRE ENGLAND 


TELEPHONE: BASINGSTOKE 1240 - TELEGRAMS: DIATIPT, BASINGSTOKE 
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Torque relief and the Belleville Washer 


Messrs. Fodens Ltd., fit Belleville 
washers in packs of 7 pairs on their 
F.R.645 Heavy Duty Dumper. This 
proved to be the most effective 
method of relieving twisting of the 
rear axle case produced by braking 
and transmission torques 

The potential uses of Belleville washers 
are endless 

They provide the perfect answer to 
engineering problems where resistance 
to load or thrust is beyond the capacity 
of helical springs. Their fractional 
movement under heavy load has solved 
design difficulties in almost every 
industry 

Salter technicians can help you. Their 
services are freely at your disposal, 


LTER 


MAKE THE FINEST BELLEVILLE WASHERS 


GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND. Established 1760 
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London Office and Stock 


6/9 Red Lion Market, Whitecross St., London, E.C.1 
Tel: MONarch 8771-2 
Birmingham Office and Stock 
81 Headingley Road, Handsworth, Birmingham 
Tel: NORthern 82/1 


Manchester Office and Stock 
177 Dickenson Road, Manchester 13 


Tel: RUSholme 7313-4 | LL 
Scottish Agent and Stockist | WEES 7 [ IR Ss 


John Warden, 50 Wellington Street, Glasgow C.2. 
Tel: City 6994 (2 lines) Grams: Precise, Glasgow 


THE INTERNATIONAL TWIST DRILL CO. LTD. * INTAL WORKS * SHEFFIELD 3 


Telephone 23072 (3 lines) Telegrams; ‘Fluted,’ Sheffield 
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YOUR DIESELS 

CAN REFUEL | 
WITH SHELL DERV 
all over Britain : 


Shell's nation-wide network of DERV Agencies 
ensures there is always DERV where and when 
your drivers need it, whatever route they travel. 
They can refuel on a pre-arranged credit system, 
or they can pay cash. Ask your local office of 
Shell-Mex and BP Ltd. for full details. 


You can 
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Fibreform mouldings are pre-eminent among fibre Over1 million large mouldings produced last year 
mouldings and no indifferent moulding must be passed 
off as a Fibre Form product. tops to table tops 

For this reason the Company has adopted the Ni Complex shapes and large areas no problem 
hallmark for the convenience that it will afford both 
the Company and its customers. 


Over 250 complex shapes—from bottle 


Coloured and decorative finishes no problem 


High impact resistance—excellent 
strength/weight ratio 


Fibreform mouldings may well improve your product 


and effect worthwhile economies. Please erplore the 
possibilities with our technical representative. The cheapest moulding for mass production 


FIBREFORM 


FIBROUS PLASTICS MOULDINGS 


wW FIBRE FORM LIMITED 


Garratt Mills Trewint Street Earisfield London SW18 Telephone: Wimbledon 2386-7 


MIDLAND WORKS 
Lower Gornal Near Dudley Worcestershire Telephone: Sedgley 2766-7 
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The snail, most thought- 
fully, goes to some 
pains to reconcile his 
own needs with those 

of the conchologist 

e As home and protection, 
his shell must be tough, 
portable, and very much 
made to measure. At 
the same time, it must 
have just those qualities 
which—in due course— 
will delight the collector 
e Sheet steel from the 
City of Steel follows no 
less closely its intended 
purpose e Each order 

is treated as a separate 
assignment so that 


you, the manufacturer, 


MADE TO M EASU R od get the particular kind of 


steel your product needs 


¢ Steel, in fact, made to 
measure—to your exact 


requirements. 


> 


Ys \>o 


THE STEEL COMPANY OF WALES LIMITED 
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DIECASTING 
ECONOMIES 
BEGIN 
HERE... 






For the production of pressure or gravity diecastings in any 
size or quantity, in a wide range of non-ferrous alloys, 
Fry’s offer a complete service from design and prototype to 
the finished article. 





By calling in the diecaster at the design stage, the ultimate 
cost of a diecast product can often be substantially reduced. 
Fry’s four works offer you almost unlimited 
production capacity and are situated to give you 
prompt service in every respect. 

For a summary of the possibilities of pressure and iF | RR iY Ss 
gravity diecasting, send for our Technical Bulletins. 


FRY’S DIECASTINGS LTD., Prince George’s Road, London, $.W.19 Telephone MI Tcham 2041 (6 lines) 


WORKS ALSO IN THE MIDLANDS AND NORTH-EAST 


The people with the facilities, capacity and achievements 


> 
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SOME USERS OF MARLES POWER STEERING 


A.E.C. ' 
ALBION ' 
ALL WHEEL DRIVE | 
ATKINSON = Bi 
AVELING BARFORE 
BLAW KNOX ¢@ 
E.R.F. \ ~ 
ELECTRO-HY DRAUMIES 
EUCLID i | 
GUY is 
el : 
SCAMMELbS 
WEATHERILL 


ADAMANT ENGINEERING CO. LTD., THE AERODROME, WOODLEY, Near READING 
roprietors of the Marles Steering Company Ltd 


Telephone Sonnin g 235) Telegrams: Adamant, Reading 
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The SPD 7/16 offers traditional 
Lapointe speed and accuracy in 

a new, low cost broaching machine. 
Designed for the rapid production 
of small components, the SPD 7/16 
stands only bench high, 

weighs only 12 cwt. 

Delivery time is 2-3 months. 


tox 


It enables the manufacturer 

with a limited budget and SPD 7/16 Pull-Down Broaching Machir 
j . , . Brief specifications 

limited floor apace, to profit from Capacity: 7000 ib 

Lapointe engineering design and skill Stroke: 16 in 


for little capital outlay. Cutting space: 5-12 filmi. vanaan 


come to for better broaching 


eaceeaie & The Lapointe Machine Tool Co. Ltd 


Otterspool Watford By-Pass Watford Herts 

Watford 31711 (4 lines) Cables: Lapointe Watford 
Subsidiary: Lennie & Thorn Limited Bracknell Berkshire 
also The Lapointe Machine Tool Company Hudson Mass. USA 
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olf Different jobs 
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but one thought- 
in common... 


All are different men, with different 
jobs, different skills and different problems. 
Some think in terms of speed, othersin terms 
of precision, but all have one thought in 
common—RELIABILITY ...the unequivocal 
reliability found in Hoffmann bearings. 


For over 6O years Hoffmann have 
been producing ball and roller bearings. 
Throughout these years research has been 
continuous~—research into suitability of 
materials, aptness of design, methods of 
manufacture. 


Daily many thousands of Hoffmann 
bearings are produced—some will aid speed, 


others will give precision or smooth- BA LL & 
ness of movement—but ali have that 
one thing in common- RELIABILITY. ROLLER | -A RINGS 


HOFFMANN 


THE HOFFMANN MANUFACTURING CO LTO., CHELMSFORD, ESSEX TELEPHONE CHELMSFORD 3151 TELEX NO. 1951 
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LAPASLA 


takes care of the braking 


NON-FADE MOULDED BRAKE LININGS AND CLUTCH FACINGS 


CAPASCO LIMITED - 114 & 116 PARK STREET - LONDON W1 - TELEPHONE: GROSVENOR 6022 


TA 4003 
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A new and improved body seal: 
EXTRUDED CLOSED GELL PONT NEOPRENE 


NEW APPROACHES TO BODY SEALING AND GASKETING 
are possible with extruded closed cell Du Pont 
neoprene. It can be extruded into low-pressure body 
seals of controlled softness that offer high resistance 
to ozone and weathering, and have low water absorb- 
tion. The “self-skin" of these extrusions and the 
closed cell structure beneath remove the need for a 
protective coating. Tighter radii can be turned without 
wrinkling to provide an effective seal. For more 
information post coupon for your copy of ‘Extruded 
Closed Cell Neoprene Sponge’. 


Du Pont Company (United Kingdom) Ltd., 
76 Jermyn Street, London, S.W.1 


NEOPRENE 


pat OFF BETTER THINGS FOR BETTER LIVING .... THROUGH CHEMISTRY 
ESTAGLISHED 1802 





Du Pont Company (United Kingdom) Ltd., NAME 
London, S.W.1, England 

Please send me the Du Pont booklet 
‘Extruded Closed Cell Neoprene Sponge’ CITY COUNTRY 
Auto Engineer 3/61 








ADDRESS 
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The Birlefco medium frequency power-package 


is a completely self-contained motor generator 
Highest conversion efficiency 


nit of great versatility. Si -onnected to ¢ 
unit of great versatility. Simply connected to a ee be 06 


\ 50 amp power point, the generator can be used 
\ to operate equipment for hardening, annealing, 
brazing, sintering and a wide range of other Long reliable life 


No expendable items 


heat treatment processes. About 95°% of all 
induction heating applications can be carried 
out at medium frequency. Simple rugged construction 


Low running costs 


BIRLEFCO | . 


Oa ee 
—_—. 


a 


BIRLEC-EFCO (MELTING) LIMITED 
Westgate - ALDRIDGE -: Staffs 


Telephone; {idridge 52071 


sm! ee 614? 
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from the simplest washer to the most complicated gasket, all 
made from Meadowfelt—an adaptable, economical and efficient 
material available to today’s engineers and designers 


MEADOWFELT SERVES INDUSTRY 


Meadowfelt has proved to be the idea! material for oil retaining 
and sealing, air and liquid filtering, glass and metal polishing, 
acoustical insulation, anti-vibration, lubrication and many other 
purposes. Meadowfelt can be made exactly to specification, in 
any density, thickness and resilience; it can be permanently 
proofed against moth, mildew, flame and water and used in 
combination with glass, metal, wood and plastics. 


Long Meadow Technical Staff has solved many a problem and 
is at your service—why not make an appointment now for a 
representative to call? 








THE PRESSED FELT THAT DOES SO MANY JOBS SO WELL 


LONG MEADOW FELT COMPANY LIMITED - KIDDERMINSTER ~ A.I.D., A.R.B. and |.A. approved. Telephone 4071-2 


Automobile Engineer, March 196] 





ANU 
PREDICTABLE 
PERFORMANCE 


Extremely small variations in fuel injector nozzle manufacture 
can seriously affect combustion efficiency. Very special precision 
production methods are calied for. As an instance, in the grinding 
of C.A.V. pintie nozzle needles, the work is controlled by comparing 
the greatly enlarged image of the needie with a master on a screen 
before the operator, so that uniformity of form and dimensions is 
maintained to exceptionally close limits. 


The World’s Largest Manufacturers of FUEL INJECTION EQUIPMENT C.A.V. LIMITED, ACTON, LONDON, W.3. 
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Taking the lead... 


... and the load—that’s aluminium alloys. 

Used more and more for construction of transport 
vehicles—perfect in performance—giving strength 
and durability, reducing weight, withstanding arduous 
treatment. James Booth aluminium alloys combine 
strength with lightness, simplify fabrication, 

do not rust, are corrosion resistant, need no 

painting and cut maintenance costs. 


‘mMGS’* and ‘MG2’* are used for chequer 
plate for flooring, steps, wheel arches. 
‘Duralumin’* for cabs, bodywork, hoppers, 


sub frames and flooring. 
*Reed. trade marks 


JAMES BOOTH ALUMINIUM LIMITED KITTS GREEN - BIRMINGHAM 33 - Telephone: STECHFORD 4020 


Extrusions, large forgings, plate, sheet, strip and tubes in light alloys 
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Bright Drawn or Turned in 
Rounds, Squares, Hexagons. 
Flats and Special Sections, in 
Freecutting Steel and most E.N. 
Specifications. Precision Ground 
also supplied. 





ARTHUR i 
’ 

maar 
; FS 


& SONS LTD 


BRIGHT STEELS 


Drawn and Rolled for all purposes 





Cold Rolled up to 18 inches wide 
by any thickness in all Tempers, 
Coils, or cut to lengths, Special 
Deep Drawing Quality * High 
Carbon Quality for Hardening 
and Tempering ° Stainless Steel 
Strip. 


_ Steel supplied to Air Ministry and 
| other Government specification 





High Tensile Spring Wires, Flat 
Wires, in all qualities. Stainless 
Steel Wires. 


ARTHUR LEE & SONS LONDON W.C.2 Stafford House, 
LIMITED 40/43 Norfolk Street, Strand, 


Telephone Nos.: Temple Sar 7187 and 7188 
tn | 8 od od | 5 
Telegrams: Crown, Sheffield BIRMINGHAM 4 191 Corporation Street, 


Telephone Nos.: Central 6801 and 6802 


[eet 7) elalelal= 
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THE NEED FOR 


A-MP Bullet Connectors and receptacles are designed 
especially for automotive uses. The Bullet consists of a 
ball ended connector which engages with a tumbler 
receptacle, both sections being covered by a flexible plastic 
insulating sleeve. The A-MP solderless system of crimped 
attachment is used, giving perfect conductivity and excellent 
mechanical support, so that wires neither break nor 
pull out, and inspection rejects are things of the past. The 
A-MP system is simple, effective, gives a high rate of 
production and therefore is economical in labour costs 
Connections are vibration-proof, and can be made or 


BULLET CONNECTORS and RECEPTACLES broken at will without reduction of efficiency. Let us send 


you further details 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD 
Head Office: Dept. 12, AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.1 
— Tel : CHAncery 2902 (7 lines) Cables : AMPLO LONDON TELEX. Telex 23513 


% Trade Mark of AMP 
SOUTH APRICA ST ; w T & SONS (PTY TS 5 5 MILNE STREET, BO* 4137, OURBAN, waTe tOUTH AFRICA 
incorporated, U.S.A. ; TRAL ANADA, HOLLAND, FRANCE, GERMANY, (TALY, JAPAN, PUERTO RICO AND HEX 
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DESIGNERS OF CLUTCH 
AND POWER TRANSMISSIONS 


see Ferodo First 
for sintered metal 
& cermet friction 
linings 


when duties beyond the 
scope of conventional friction 


materials are called for 


FERODO FIRST 
FOR LIGHT 
AND HEAVY DUTY 


FERODO LIMITED - CHAPEL-EN-LE-FRITH 
A Member of the Turner & Newall Organisation 
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Road sense Transport Insulation with POLYURETHANE RIGID FOAMS 


I.C.l. SOCYANATES AND POLYESTERS 
f D acs 21, 22, 24, and 41 and Suprasec D@ 


xcellent thermal ula ll transport vel 


rigid 
POLYURE THANE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SWE ENGLAND foams 
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Just as you specify rolling bearings for rotary motion, so these R § M Ball Bushings bring 
you equivalent performance for linear movement. The self-contained re-circulating ball principle 
provides a neat compact unit as easy to handle and install as a plain bush. Leading companies in 
America have proved the value of Thomson Ball Bushings. Now they are made in Britain by 
Ransome and Marles Bearing Company 
under U.K. patent 707039. 

Ball Bushings are fully described 


in R 8 M publication 76. If you have ee 








linear motion, then you need a copy. 


Sole concessionaires for Great Britain and the Commonwealth 


fam? RANSOME & MARLES BEARING COMPANY LIMITED 


NEWARK-ON-TRENT * NOTTS © TELEPHONE 456 * TELEX 37-626 
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Pioneer 


NU-LIP RINGS 


Oy 
ionee Eee & MOULDING CO. LTD 


FLUID SEALING ENGINEERS 


COTTONTREE WORKS - COLNE - LANCS - Tel: Wycoller 471 (8 lines) 
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cutting costs on a 
(f 










precision grinding four different gears 


in one set-up on one machine 






These gears are of three different contours as 
shown. Finish in the bore is 15 micro-inch 
and on the face 20-25 micro-inch. Bore and 
face are square to .0005". Stock removal 
012”. 

Gear is located in an adapter and held in a 
pneumatic diaphragm chuck. Bore is ground 
with table reciprocation and standard Size- 
matic cycle. When finished to size wheelhead 
is indexed forward and face is plunge ground 
with the facing attachment 

















































it pays to instalf HEALD machines 


SSS 


The Models 171 and 271 Grinders are now British-built with either Sizematic or Gagematic 






sizing. Both models are completely automatic except loading and unloading. Model 271 is 
' also offered as a Plain machine, which is semi-automatic 

Our specialists are available to advise on their application and will we quote for machines, 
completely tooled to suit customers’ components. 


ALFRED q HD ae 
HERBER T 470.,COVENTRY factored Division, Red Lane Works. 


AD. 501 
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Give us, in fact, any castable shape and 

we can make it in GF Malleable |ron—the 

modern engineering material that solves 

many problems for both designers and 

production men. Its mechanical and 

physical properties are outstandingly 

good. GF Castings are clean, accurate, 

consistent and may be machined to any -- - 
degree of finish demanded by the job. ive US d rl ng 
Our advisory service is at your disposal 

if you care to give us a ring. 


The casting illustrated is a clutch withdrawal ring as 
supplied to Leyland Motors Ltd. 


MALLEABLE CASTINGS 


BRITANNIA IRON AND STEEL WORKS LIMITED Facts and figures are 


yours for the asking. 


BEDFORD Telephone: Bedford 67261 ENGLAND Please write or ‘phone. 


bis/103 
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The Front Drive Steering Axle 
assembly is suitable for a 6 ton 
tyre load which makes it a 
perfect unit for 4-wheel drive 
systems where difficult and 
boggy terrain is encountered. 


MOSS GEAR CO. LTD 
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FRONT DRIVE 
STEERING AXLE 


REAR DRIVE 
AXLE 


Illustrated above is one of our 
standard range of rear axles 
which is incorporated with the 
4-wheel drive transmission. 


CROWN WORKS « TYBURN - BIRMINGHAM 24 


Telephone Erdington 1661-6 Telegrams “Mosgear Birmingham” 
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Capable of high stock removal whilst 
maintaining fine finish and close limits 


These machines reduce production costs by grinding two parallel surfaces 
at one operation. Workpieces are carried between the abrasive discs by 
methods which depend upon the size, or geometry of the component and 
feeding arrangements range from manually operated systems to automatic 
loading devices with automatic sizing. 

Many of these machines are giving outstanding service in a wide range of 
industries producing components varying both in size}and type of material. 


World Wide Distributors 


DRUMMOND -ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EOWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 


SN454 
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for mass production in the 


Motor Industry 


Asquith Unit Type Machines, fully engineered 
for high output production, have been suppliea 
for a wide variety of applications in the Motor 
Industry. Our illustrations show in-line transfer 
machines. Other types such as Rotary table trans- 
fer machines and multi-way unit type machines 
have also been supplied for appropriate machining 
operations on automobile components. 


WILLIAM ASQUITH LTD. 
HALIFAX - ENGLAND 


Member of the Asquith Machine Tool Corporation 


On the left is an Asquith 30 working station 
In-line Transfer Machine for operations on 5 
types of cylinder heads at Ford Motor Company 
Ltd., Dagenham. 

Below is a 14 station Asquith In-line Transfer 
Machine for operations on Austin Seven Cylinder 
Blocks 










Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM, Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Comeral 0922 
A443 
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PEAK THRUST 
See > 5,300 Ibs 


‘ah 


TOTAL STROKE 
cna 0-7 ins 


VG108 MKT11 
_ VIBRATION GENERATOR 


} The VG. 108 MK II, available as a 
trunnion mounted Vibrator, presents a 























good compromise in a very broad field 
of Test requirements. Although this 
machine takes up a relatively small floor 
area, it retains sufficient weight to 
enable a high foundation mass to thrust 
ratio to be maintained. In performance 
the first structural resonance (unloaded 
condition) appears at approximately 
2kc’s but under ‘load’ conditions sub- 
sequent damping enables the vibrator 
to be used to beyond 7kc/s. The full 
detailed specification is available on 
request. 





Illustrated left, is a PA 20KVA Power 
Amplifier; and above, the E501 ‘g’ Control 
Amplifier. 


(O54 OO) 8)”, 8. Oy fm the vibration specialists 


GOODMANS INDUSTRIES LIMITED, AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND WEMBLEY 1200 (8 lines) Cables: Goodaxiom, Wembley, England 





% 


Whatever the problem 

. whether fatigue, torsional or 
structural investigation 
consult 
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It turns out that the M1 was a mistake—well 
meant but a mistake. Originally designed to 
facilitate the delivery of tea from Desoutter at 
Hendon to their other company Lang Pneumatic 
at Wolverhampton, it has proved too hard on 

the Managing Director’s feet. Don’t blame the 
Government. Don’t blame anyone. We have put 
the whole thing right by acquiring a third Company 
y CARTER STEVENS (AUTOMATION) LIMITED 
at Coventry, half way between the two. 

Desoutter will make the Tools. Lang will 

make the Valves and Cylinders etc to 

4 operate the Tools; Carter Stevens make 
a sure that the whole thing works 
untouched by ’uman ’ands. 
Best of all we can now all meet 
























CARTER 
STEVENS 


for tea at Carter Stevens. 

















complete power tool installations by THE DESOUTTER GROUP 


CRC 340 
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DU dry bearings are proving their worth on an increasing number of vehicles, including 
the A.E.C. Bridgemaster. Many leading firms use them in brake and clutch mechanisms 
power steering mechanisms, throttle linkages and centrifuga) clutch flywheels. They need 
no lubrication, have a high load-carrying capacity with a lower friction coefficient, 
eliminate stick-slip, afford protection from abrasive particles, and reduce wear, fire risk 
and cost. DU dry bearings are made exclusively by GLACIER 


* Glacier DU dry bearings are composed of thin steel strip with a porous bronze coating 
impregnated with a mixture of a fluoro-carbon plastic (P.T.F.E.) and lead 


GLACIER 


AEC Bridgemaster King-pin assembly 
fitted with DU bushe 





D.U. 


for 
COMMER 


DU Thrust washer 





on the 3 ton range o 





fitted as standard equipment 
f vehicles 


D.U. 
for 


GUY 


bus chassis 





DU dry bearings 
equipment on brake, clutch and steering mechan 
isms and on throttle linkage on the Wulfrunian 


lle ssempesamas 
Hil! 





und bushes fitted as standard 





IU Thrust washers fitted as standard equipment 
on steering pivot pins of the Series ll Chieftain 





For details of the range and properties of Glacier dry bearings, write for a free copy of the Designers Handbook No. 2 to :— 





THE GLACIER METAL COMPANY LTD ALPERTON WEMBLEY MIDDLESEX 
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PRECISION MOULDINGS 


DOW TT Y/ and GASKETS 
in Natural, Synthetic and Silicone Rubbers. 


Bonded, P.T.F.E. and Nvlon Components 








ASHCHURCH 
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Empire Rubber 
Rubber Bonders 


ROP 
aX Po Ss 
cc 






QyYV — 







design, prove and 
buik manufacture-— 








1 Flexible BARREL MOUNTINGS 
—a simple 
general purpose mounting. 






2 Flexible INSTRUMENT MOUNTINGS 
— delicate for 
instrument insulation. 












3 Flexible BOBBIN COUPLINGS 
— protect against torsional shock. 










4 BOLLARD FIXINGS 
— instantaneously fix or release. 






5 Flexible HEXAGONAL BOBBINS 
— prevent twisting when fixing. 









CATALOGUES TO CONSULT 





Se coe EMPIRE RUBBER COMPANY, 
; RUBBER BONDERS LIMITED 


DUNSTABLE 
BEDFORDSHIRE, ENGLAND 
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ies -- takes at least thirty people—thirty 
pairs of skilled hands—to make one 


DORMER Drill. Every operation is performed by experienced oper- 
ators with the most up-to-date machinery. Careful heat-treatment 
and inspection are equally essential in maintaining the consistently 


high standard of DORMER Tools. 





With correct use, a DORMER Drill 
of 1” diameter, in its lifetime on gen- 
eral purpose work, will remove 2,800 
times its own weight in material 
(over 12 tons), and drill a total length 
of hole five hundred yards long! 


TWIST DRILLS 
THE FINEST BY ANY STANDARD 














i _ 


VAUXHALL suttanians wach 


6689 aimlep 


jit 3 ge] & 


SUNBEAM 





Nine out of ten British cars are fitted with Hardy Spicer 
propeller shafts and universal joints. The challenge of in- 
creasing strain on modern transmission equipment has been 
more than met by research and development at Hardy Spicer. 
Through many revolutionary changes in British car design 
Hardy Spicer propeller shafts and universal joints meet fully 
the requirements of the British motor industry. 


ttt} 
PROPELLER SHAFTS 


HARDY SPICER LIMITED : : : : 
Birfleid 


Group 


CHESTER ROAD ~« ERDINGTON ~ BIRMINGHAM 24 * TEL: ERDINGTON 2191 (18 LINES) TELEX: 33414 


Automotive Division of BIRFIELD INDUSTRIES LIMITED, Chester Road, Erdington, Birmingham 24. Tel: Erdington 2191 
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HOW TO SAVE SPRING WEIGHT 
WITHOUT INCREASING STRESS 


Production spring with 6 
leaves redesigned as a 


4-leaf Ideal spring. 


15-leaf commercial 
vehicle spring redesigned 
as 12-leaf Featherlight 
equivalent without 
increase in maximum 
stress. 


featherlight 
IDEAL SPRING 


TOLEDO WOODHEAD SPRINGS LIMITED 


AYCLIFFE NR. DARLINGTON and SHEFFIELD 3 
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for cutting efficiency 


tool bits, lathe tools 
and tool holders 


“Eclipse” tool holders are manufactured with the utmost care from 
high quality materials, are carefully heat treated and incorporate a 
number of special features which enable them to do their job 
superbly well. To complete the list of tools for turning and metal 
cutting, there is also the extensive range of “Eclipse” tool bits and 
lathe tools. Made from “Eclipse” H3 Cobalt High Speed Steel, these 
tools are carefully heat treated to give the perfect combination of 
hardness and toughness—tools which can be relied upon to maintain 
a keen cutting edge. 






































MADE BY 


James Nerltl & Co (Sheffield) Led , and obtainable from ait tool distributors 


uTi? 
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David Brown MACHINES 


...Wwith 
David Brown CUTTERS 


_. «With David Brown 
MEASURING EQUIPMENT 


... for best results! 
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Co-ordinated equipment 
for maximum 

efficiency 

on gear shaving 


All your gear shaving and testing equipment from 
one organisation. The perfect relationship in design 
and performance, giving peak efficiency at every 
stage. That’s the ideal for best results. 

And that’s what you get when you buy David Brown 
gear shaving and measuring equipment. 


David Brown are ready to prove it ! 


DAVID BROWN 
moO 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


MACHINE TOOL DIVISION, BRITANNIA WORKS 
SHERBORNE STREET, MANCHESTER 
Telephone: BLACKFRIARS 4711 


rOOL DIVISION, PARK WORKS 
HUDDERSFIELD 
Telephone: HUDDERSFIELD isc 








™= IMPAX * 


Regd. Trade Mark No. 719,268 


~ FOR SHAFTS ROTATING AT 
HIGH SPEEDS COUPLED WITH 
HIGH FLUID TEMPERATURES 
AND PRESSURES 


llustrated is a sectional view of 


a C.B.A. type seal with contact ring 


Catalogue supplied on request 
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Mercury 160L Tractor with Kirkstall Axles towing a Boeing 707. 


KIRKSTALL FORGE ENGINEERING 


LIMITED LEEDS, 5 


Telephone: Horsforth 2821 











Automobile Engineer, March 1961 





They’ve got to be GOOD 


there 


to be 





Water temperature warning. Choke control 
thermostats. Control of electric cooling fans. 
Unaffected by vibration because — OTTER 
thermostats PRESS their contacts together 
to OPEN them with a SNAP |! 


Photograph by courtesy of the Rover Co. Ltd. Jaguar Cars Limited. Lotus Cars Limited. 


OTTER CONTROLS LTD 


OTTERS 'OLE, MARKET STREET, BUXTON, DERBYSHIRE. Phone: Bu 
Ol. 
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OF THE 
DARWINS 
GROUP > 


A WIDE RANGE 
OF QUALITIES 
FOR ALL TOOLING 
PURPOSES 


WRITE FOR LITERATURE At 


DAR WIM it ee 
eS] EB ID 
rte ££ wt | Ww O R : 3 

TELEPHONE SHEFFIELD 49049 
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Change up to today’s 
top gear! 


Drivers are doing it everyday— 
manufacturers are doing it all the time! 

The top gear today, of course, 

being made by David Brown—just as it has 
been for over fifty years. And 

there’s a good reason for this universal 
approval of a famous name—for David Brown 
make the biggest selection of gears 

and gearboxes in the country. Every one is 
fully proved and unsurpassed in its 

class for accuracy, quiet running and dogged 
dependability. 

David Brown make a full range of 

auxiliary drives too—for timing, magneto, 
oil pump, speedometer and starter, 

and these are as widely used as their main 
transmissions. It adds up to this—for 
commercial vehicle gears of any kind, 

more and more manufacturers are 

going straight into top with David Brown. 





THE DAVID BROWN CORPORATION (SALES) LIMITED 


GEAR DIVISIONS, PARK WORKS, HUDDERSFIELD 
TELEPHONE: HUDDERSFIELD 3500 
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Most companies start as small fish. But few plan to stay small. Most would 


like to grow into BIG fish given the chance. But growing takes money, and sad to say, not every small fish 


has quite as much money as he could wish. However, money is just what upT does have. We supply money to 
help businesses expand, extend their premises, add new or replace old equipment. Do you dream of becoming 


a BIG fish? Perhaps upT can help you grow. 


UNITED DOMINIONS TRUST (COMMERCIAL) LIMITED I ) NION FASTCHEAFP 
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STUDY EVERY 
PIECE 


BEFORE YOU 
MOVE 
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The production planner needs a thorough knowledge of the entire 
machine tool situation and at Charles Churchill the world of 
machine tools is admirably represented. Here the production planner 
can choose his complete requirements for the cold shaping of metal 
from the leading ranges of British, Continental and American 
manufacturers. Through Charles Churchill's world-informed technical 
service he is kept in constant contact with all aspects of the industry 
If you are considering new production schemes, new or replacement 
machines for shaping, turning, grinding, boring, milling, planing, 
bending or gear production, consult Charles Churchill. They will be 
able to supply the quality machine tools you need... install and service 
them advise you on their application and operation 


Study the overall picture at CHARLES CHURCHILL before you move. 


CHARLES CHURCHILL ‘u.cet"™ 


COVENTRY ROAD - SOUTH YARDLEY - BIRMINGHAM 25 
TELEPHONE: ACOCKS GREEN 2281 
TELEGRAMS: OPODELDOC, BIRMINGHAM 





TAS/CC 55 
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A GREAT ACHIEVEMENT IN BRITISH ENGINEERING 


C= 
wa 
Oy 


a 


The Olympus Mark 201 
(BO17)Turbo-Jet 
designed and made 

by Bristol-Siddeley 
Engines Ltd 


7 SECURED BY 


p= 2 = SS OP GS BY. t_ 


ee oe Se LOCARIN Gi wees 


PHILIDAS DIVISION - WHITEHOUSE INDUSTRIES LTD - FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE 
Telephone: Knottingley 2323 (5 lines) Telex: 55166 Grams: Balbearing Ferrybridge 
Also Offices and Stockrooms at 44 Hertford Street, London W1 and Countess Road, Northampton 


A subsidiary of the Pollard Bali and Roller Bearing Co. Lid 
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....NOW ON 









Se 
2 sis 
: : 
‘ “meas 
a yi 
- 
ray a 


& 


had en. 
: Ae 


METALASTIK LTD., LEICESTER 


3 Ta dite. 


425 


Double—deckers: 


METALASTIK 
RUBBER SUSPENSION 


Pioneers in the modernization of many 
important ‘bus features, “Midland Red” have 
benefited by their 55-million-mile single- 
decker experience of Metalastik suspension, 
which they now incorporate in their double- 
deckers, the new B.M.M.O./D.9. shown above, 
and also in their C.M.5. Motorway-Express- 
Coach shown below at M.I.R.A., being tested 
up to 85 m.p.h. 


It is a tribute to the sound principles under- 
lying the Metalastik suspension system (two 
centre pictures) that the same basic design 
meets the requirements of these three wide- 
ly differing services, resulting in economical 
operation, and a substantial increase in 
safety. 


= ae 
: p 
ies, 2 
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THE MANGANE 


ELTON PARK WORKS, HADLEIGH RO 


Ojilite bearings, with their 
self-lubricating properties, are 
die-pressed sintered and precision 
finished. 
Oilways and grooves are unnecessary 
when you choose OILITE. 
AND OILITE bearings ensure 
trouble-free running, 


reduce maintenance costs. 





More than a million 

bearings in stock, 
more than a 
thousand sizes. 


Send for detaiis 


SS CO LTD 


ICH Telex: 1886 Bronze Oil 
P6158 
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What's different 
about this 


car? 


The great majority of the cars on British 
roads incorporate Silentbloc components 
This one doesn’t . . . 

Almost every British motor car manu- 
facturer uses Silentbloc flexible bearings 


and anti-vibration mountings. Experience 


proves the wisdom of their choice. 


Come to us at the drawing-board stage! 


SILENTBLOC 





FLEXIBLE BEARINGS 
ANTI-VIBRATION MOUNTINGS 


MANOR ROYAL CRAWLEY SUSSEX 


Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 





a ; 

ay oo. * r 

Andre Rubber Co. Ltd. is another Silenthbloc Compan) Silentbloc products are also manufactured by Silentbio: Australia’ Pty. Lid.. Melbourne 
Broodwoy $O2 
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How like a diamond » » s this anodised 


aluminium — British Aluminium. It shares the same qualities — 
hardness, brightness, last-for-everness. When this trustworthy 
metal trims your car there will be no rusting, no flaking, no 


tarnish. Choose it-—insist on it-— 


S BRITISH 
ALUMINIUM 


THE BRITISH ALUMINIUM COMPANY LTD 


1 Square, Lond SW1 | Trafalgar 8888 Britalumin London Telex 


Britain’s 
Largest 
Oldest 
Modernest 
Best 
Aluminium 
Producing 
Company 
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Electrical Aids in Industry 


Speed control of Electric Motors 


‘Variable’ speed may involve two or three (or more) 
speed steps or infinitely variable (stepless) speed 
control. It is this latter type which is considered 
below. Of the many advantages of electric drives, 
the opportunity offered for infinitely variable 
speed control is outstanding. Unfortunately this 
advantage is not used as much as it might be to 
increase the speed of working, and to improve 
productivity and quality. 

Principal Factors Affecting Choice of Drive 

(a) First cost, (b) Efficiency, (c) Speed range, 
(d) Regulation, (e) Power-to-weight ratio, (f) Avail- 
ability of supply, (g) Maintenance and reliability, 
(h) Change in power and torque over the speed 
range, (i) Simplicity of control gear, (j) Effect of 
variation in supply, (k) Power factor, (1) Charac- 
teristics of the load, (m) Operational environment, 
(n) Braking requirements. 

This list is not meant to be all-embracing, for 
there well may be factors not mentioned which 
could prove conclusive in the choice of a drive. 


The following are some methods of obtaining 
infimtely variable speeds: 


Alternating Current Motors 

The vast majority of electric drives in use today 
employ A.C. motors. Although not quite so 
flexible as D.C. motors in the matter of speed 
control, there are available many types which give 
a large measure of speed variation. 


INDUCTION MOTORS. Although the squirrel-cage 
motor is essentially a constant-speed machine, it is 
much used for stepless variable speed drives with 
one of the following types: _ ho 
(a) Eddy-current coupling, re E 
(b) Ferro-magnetic particle up 
oy Th 7 


coupling, 

(c) Mechanical drives, e.g. 

belt drives and friction drives, 7a | 
(d) Hydraulic variable speed : 
drives. 
SLIP-RING MOTOR. The slip-ring motor, which 
costs more than the squirrel-cage motor, can be 
varied in speed by means of the resistors in the 
rotor circuit used for starting. 

The amount of resistance in 

circuit can be varied in steps oe 
by means of different forms of 
control gear operated by hand, 
push-button or automatic- 
ally controlled contactors. 





a 
f 





A. Magnet body B, Magnet 
coll ; C, Collector gear ; D, Spring 
plate; E, Armature. 


Sn Ringe 
Starting F 
sa A iH 


A.C. COMMUTATOR MOTORS. These are three-phase 
induction motors provided with additional wind- 
ings which, through a commutator and brushes, 
permit speed adjustment in either direction below 


e 
2 
< 
? 
RAL 
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Data Sheet No. 16 


and above synchronous speed. The brush gear 
can be automatically controlled so as to vary the 
speed according to a known programme or cycle of 
operation such as in spinning frames. The Schrage 
and similar motors are refinements of this type. 


Ward-Leonard System 


In this system the armature of a D.C. motor is 
supplied at variable voltage from a separate 
generator. The generator may be driven by an 
A.C. or D.C. motor directly coupled to it and to an 
exciter which supplies the field windings of the 
generator and main motor. By means of a potentio- 
meter resistance, with mid-point connected to one 
terminal of the generator field windings, the 
generator voltage may be varied from maximum 
to zero. 


Electronic Motor Control 


Motor speeds can be controlled accurately by 
electronic methods. Such drives can respond in 
any desired manner to variations in one or more 
variables and several drives can be interlocked 
so that their speeds are 

always in the same ratio. A 

typical application is on 

several separate conveyors. 

The system can be speeded 

up or slowed down from a 

‘master’ controller, but 

for ‘ running in’ purposes the speed of each drive 
can be individually regulated. Electronic speed 
control has been successfully applied where 
human control is not possible, ¢.g. in register 
control. In this example print must always be 
placed at exact positions on packaging material. 
The sketch shows electronic control of wire 
tension in drawing operations. 


Direct Current Motors 

While it is unlikely that a mains supply of D.C. 
will be available, the striking advantages of D.C 
motors sometimes make it worth while installing a 
rectifier, e.g. a motor-generator set, a mercury-arc 
or a semi-conductor. The speed of D.C. motors is 
easily controlled by inserting 2 resistance in series 
with the motor. Although this can result in a 
certain amount of wasted electricity, the benefits 
derived will often heavily outweigh such losses. 


For further information get in touch with your 
Electricity Board or write direct to the Electrical 
Development Association, 2 Savoy Hill, London, 
W.C.2. Telephone : TEMple Bar 9434. 


ductivity (8 /6 each, or 9 /- post free) are available 


—*‘ Electric Motors and Controls ’ is an example. 


E.D.A. also have available on free loan in the 
United Kingdom a series of films on the in- 
dustrial uses of electricity. Ask for a catalogue. 


| 
Excellent reference books on electricity and pro- | 
| 
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With salt baths as with greenhouses, wh 


‘ing, martempering and austempering, — 


iF 


of the greenhouse — and metal parts 














DATA 
PLOTTING 


with speed...accuracy...sim 
PACE data plotters convert into graphic form the informa- 
tion provided by analogue and digital computers. They 
save countless hours of manual plotting time, and provide 
automatic plotting which is accurate, speedy and easy to 
interpret. Each unit can be used to plot information from 
a keyboard, punched cards, punched tape, magnetic tape 
or from analogue voltages. Variplotter 1100E is a portable 





X-Y recorder with a wide range of sensitivity. The larger 
data plotters with 30” x 30” and 45” = 60” plotting surfaces 
give very high plotting accuracies, and provide point plots, 
coded symbol point plots, numerical identification and 
continuous line plots. May we send you full particulars? 
Major computing centres are in operation at Burgess Hill, 
Brussels and in the U.S.A. 





EAL. 


4 subsidiary of Electronic Associates Inc., New Jersey 
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MANUFACTURERS Oo F 









ELECTRONIC ASSOCIATES LIMITED 
Head Office and Factory: Burgess Hill, Sussex. Telex: 8750. Telephone : 2636 


AP12 
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QUICK ON THE UPTAKE... 


... just like a Dunlop suction hose. And, speaking metaphorically, 

just like Dunlop technicians when called upon to solve the hose problems 

of industries using oils, chemicals, water, air and steam. For suction 

and discharge, for high pressures or low, Dunlop hose of every type is proving 
its efficiency and reliability the world over. Production in your business 

could well go up through Dunlop hose. Write now and find out how. 


(o> DUNLOP FLEXIBLE PIPE ASSEMBLIES 





DUNLOP MAKE HOSE BETTER TO LAST LONGER 


DUNLOP RUBBER CO. LTD., (HOSE DIVISION), EARLSWAY, TEAM VALLEY, GATESHEAD 11 


crn! im! ors 
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Faster, faster 


Pink zones and parking meters may keep the traffic moving but 

life for the city motorist is never very pleasant. One thing that has made 
life easier for both him and the motor manufacturer is the introduction 
of Shell’s versatile plastic ‘Carinex’ Polystyrene. 

This plastic is durable and very strong. It can be 

injection-moulded with extreme accuracy. 

A wide range of colours and grades is available. 

Applications include arm rests, visors, fascia boards 


and many other items of interior trim, 





CARINEX 


POLYSTYRENE 


Ask Shell Chemical Company Limited 
Shell Chemicals SHELL Plastics & Rubbers Division, 170 Piccadilly, London, W.1 
t 
wa SHELL’ and‘ CARINEX’ are Registered Trade Marks P.8.2 
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Harper Castings 
are used on 
the Bentley 







These Harper Castings 
= are for the gear box and 
steering mechanism on 
the Bentley ‘S’ Saloon 







gs Se 
as 


@ @ 





You are invited to send for Harper’s latest illustrated brochure of Castings 
in grey iron, spheroidal graphite and Meehanite (Regd. trade mark); metal 
pressings, machining, enamelling and sub-assembly work. 

On Lloyd’s list for S.G. Iron Castings 


HARPER Castings 


JOHN HARPER & CO. LTD. 


FOUNDED 1790 WILLENHALL + STAFFS - Tel: WILLENHALL 124 (5 lines) 
LONDON, Tel: ABBey 5906-7, MANCHESTER Tel: BLAckfriars 0295, Poole Foundry Ltd., Tel: Poole 212 
Also makers of the famous Beatrice Oi/ Heaters and Harper Housewares 
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PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 











special freecutting 
casehardening 
quality bars 














DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


j. A. NORDBERG LTD 


171 QUEEN VICTORIA ST 
LONDON, €.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 
H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 

Tel: Garstang 3308 





This is the pellet 

that locks the fastening 
permanently 

against shock and vibration; 
in any position; 

and without reducing 
its strength. 

Made of tough 

resilient nylon, 
Wedglok is quite 
unaffected by moisture, 
solvents, age, 

or temperatures 
between —70 

and +250° 

F. 


1s 


: 


Wedglok eliminates 
all auxiliary 

locking devices; 

it simplifies design; 

it cuts assembly time; 


it stays put. 


GKN WEDGLOK 

products include WEDGLOK 
| F [} (; al K Screws and Bolts and 

WEDGLOK Nuts in a wide 

variety of sizes. 


Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division, Box 24, Heath Street, Birmingham 18. 


Telephone : Smethwick 1441. Telex 33-239 


jj MW 


S'/WK '3827 
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Where sections 
vary greatly... 





...z films are better than 1 


ILFORD technicians pioneered multiple film technique on the slower film. The effects of differential exposure can 
in industrial radiography. This has been graphically be accentuated by using lead screens in the “sandwich”. 
described as a “sandwich” of two or more films, and the The technique can also be used for making duplicate 
technique gives vastly superior results where specimens with radiographs by using two films of the same speed. 


widely varying densities have to be critically examined. , 
; as Choice of the appropriate ILFORD Industrial X-ray 


The “‘sandwich” consists of two or more films of films obviously depends on the subject, the tube voltage 
different speeds loaded into a standard cassette for ind the presence or absence of screens. Full details of 
simultaneous exposure. Thick sections of the specimen film choice and voltages, as well as lead screens, will be 
register clearly on the faster film, and the thinner sections forwarded by request. 


For improved radiographic examination 


INDUSTRIAL X-RAY FILMS, CHEMICALS, 
CASSETTES AND LEAD SCREENS 





ILFORD LIMITED ILFORD . ESSEX 
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POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE + Tel: 2323 + Telex: 55166 


Sa 





Co) 
) (¢ distribution throughout the world 
apie ’ 
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A SOUND INVESTMENT On the road every pound of deadweight saved 
makes way for an extra pound of payload. That is the big reason why 
more and more commercial vehicle builders are turning to IMPALCO 
aluminium. Made in particularly tough, durable alloys, IMPALCO pr_ducts 
for road transport combine maximum strength with minimum weight. 


They are so hard-wearing that capital outlay is spread over a long period, 








so robust that little or no upkeep is required, so good-looking that 


painting is not essential. To sum-up—for a sound investment, specify 


» 


IMPALCO aluminium alloys 





f ipa C 0) Imperial Aluminium Company Limited - Birmingham 
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| D0 YOOC/ ACCEPT ROUTINE 
| BREAKDOWNS AS INEVITABLE? 


Take any heavily stressed bearing — there’ll be several in your works. 
Pressure, heat, or the washing action of water or chemicals breaks 
down the lubricant cushion between bearing surfaces. Rapid metal to 
metal wear takes place and the bearing fails — so frequently that you 
now accept it as a normal, inevitable rate of replacement. Call it com- 
ponent failure? That’s the outcome, certainly—bdut the cause is lubrication 
breakdown. 

This is where Molytone Grease goes into action. Combining Molybdenum 
Disulphide with highest quality, all-purpose non-melting grease, it is 
tough, stable,and long wearing, easily withstands extremes of pressure and 
temperature—often cutting maintenance frequency by more than half. 


‘ f th bi Industry: TRON & STEEL 
| Here's just one of the problems Problem: Lubrication of 14° mill fabric bearings con 


solved by MOLYTONE GREASE. stantly washed with water. Average replacements 


Number of replacement bearings | solution: MOLYTONE 265 GREASE fed through « 
reduced to ONE FORTIETH. pressure system. Replacement bearings now 


only 1 every 16 weeks 


were 2} bearings per week. 
gha | 
€ Age 


Sandee RTT, Becta 1 


When ordinary oils and greases fail— 


MODERN ENGINEERS TURN TO 


ENGINEERING Marine 
Welding and Nuclear 
Energy Exhibition 
Olympia, London, 
April 20th—May 4th, 1961, 
x Stand No. 11 Row DD 
\ 
\ 





1st Floor Empire Hall. 


MOLYTONE GREASE 


Write today for comprehensive literature on MOLYTONE GREASE and other 
Rocol Molybdenised Lubricants — and remember, if you have a lubrication 
difficulty, Rocol’s expert Technical Representatives are always on cal] 


Dept. B 
ROCOL LIMITE General Buildings, Aldwych, London W.C.2. Tel: HOLborn 1985 
Rocol House, Swillington, near Leeds. Tel: Garforth 2261 
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whichever way you look at it... 


Fenner 


Taper -Lock 

Bushes 
save you 
money 


LARGEST 


PULLEYS 


MAKERS 


* COUPLINGS - 


SPROCKETS - 


OF 


V- 


o B 


T 





DRIVES IN 


\way with fitting keys and cutting keyways—this 


With 


in less than a minute 


laborious method need trouble you no more 
Taper Lock Bushes you can fit 
pulleys, couplings, sprockets, and get a vice-like grip 
on all shafts within 5 thous. of the nominal diameter 
All Taper-Lock Bushes are interchangeable, and a bore 
range from }” to 44” means that wheels can be moved to 
shafts of other diameters simply by changing the bush. 
This is a time and cost saving device you just cannot 
afford to neglect. Ask your nearest Fenner branch to 


demonstrate and prove this to you—in your own office. 


J. H. FENNER & CO. LTD 


THE COMMONWEALTH 
WE CARRY TAPER-LOCK STOCKS FOR YOU IN 
BELFAST - BIRMINGHAM - BRADFORD - BRISTOL 
BURNLEY - CARDIFF - GLASGOW - HULL - LEEDS 
LEICESTER - LIVERPOOL - LONDON « LUTON 
MANCHESTER - MIDDLESBROUGH - NEWCASTLE 
NOTTINGHAM - SHEFFIELD - STOKE 


WELD-ON HUBS—ALL WITH THE BENEFITS OF TAPER-LOCK 
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LOOK 


there’s an appointed 
stockist of 





SIMMONDS 


NYLOC 


shock and vibration proof 
SELF-LOCKING NUTS 


on your doorstep! 





BEDFORD Randalls Ltd., 
20-22 St. Mary Street, Bedford. 
Telephone: Bedford 67488 


BELFAST Kennedy & Morrison Ltd., 
12 Library Street, Belfast. 
Telephone: Belfast 30231 (5 lines) 


BIRKENHEAD Tom Wallace (Liverpool!) Ltd., 


52 Cleveland Street, Birkenhead. 

Telephone: Birkenhead 3434 

BIRMINGHAM G. F. Bridges Ltd., 
Humpage Road, Bordesley Green, Birmingham 9 
Telephone: Victoria 5511 (10 lines) 

G. F. Bridges Ltd., 

Harvilis Hawthorne, Hill Top, West Bromwich 
Telephone: Wednesbury 0453 

W.H. & G. Walker & Co., 

11 Edward Street, Parade, Birmingham, 1. 
Telephone: Central 0575 

BRISTOL Woodberry, Chilicott & Co. Ltd., 
Atias Street, Feeder Road, Bristol 2 
Telephone: Bristol 70407 

CARDIFF John Hall (Tools) Ltd., 

23 Churchill Way, Cardiff, and all branches. 
Telephone: Cardiff 22242 (7 lines) 
CHESSINGTON H.S.S. Ltd., Cox Lane, 


Chessington, Surrey. 
Telephone: Lower Hook 1005-9 


SEND YOUR ENQUIRIES TO YOUR NEAREST SI OCKIST PLEASE 


SIMMONDS AEROCESSORIES LIMITED 
GLAMORGAN 


Branches ; LONDON, BIRMINGHAM, MANCHESTER, STOCKHOLM, COPENHAGEN, BALLARAT, SYDNEY, 
JOHANNESBURG, NAARDEN, MILAN, NEW YORK, BRUSSELS, HEIDELBERG, MANNHEIM 


A MEMBER OF THE FIRTH CLEVELAND GROU P 


TREFOREST 


ey 


EDINBURGH OD. F. Wishart & Co. Ltd., 
P.O. Box No. 74, 

18, Picardy Place, Edinburgh 1. 

Telephone: Waverley 1444 (5 lines) 
GLASGOW Land, Speight & Co. Ltd., 

2, Fitzroy Place, 

Sauchiehall Street, Glasgow, C.3. 
Telephone: Centra/ 1082-3 

HALIFAX Smith, Nicholson & West Ltd., 
P.O. Box No. 10, 

Gaol Lane, Halifax 

Telephone: Halifax 5757 (6 lines) 

HULL The Hull Factoring Co. Ltd., 
227-229 Aniaby Road, Hull. 

Telephone: 36725 (3 lines) 

LIVERPOOL Tom Wallace (Liverpool) Ltd., 
Hope Street, Liverpool, 1 

Telephone: Liverpoo/ Royal 6401 (5 lines) 
LONDON 

The Alder Hardware & Electrical Co. Ltd., 


199, New King's Road, Fulham, London, S.W.6. 


Telephone: Renown 6421 P.B.X. 

Lewis Hunter & Co., 

25, Laurence Pountney Lane, 

Cannon Street, London, E.C.4. 
Telephone: MiNcing Lane 8805 and 9082 
F. Miller & Co. (London) Ltd., 

Rectory Road, Acton, London, W.3. 
Telephone: Acorn 5201 P.B.X. 


PONTYPRIDD 


LONDON Telco Ltd., 
3, Newman Street, London, W.1. 
Telephone: MU Seum 5701 (4 lines) 


LUTON Randalls (Luton) Ltd. 
Selbourne Road, Luton 
Telephone: Luton 52351 


MANCHESTER J.A. Challiner & Co. Ltd., 
77-83 Downing Street, Manchester, 1 
Telephone: ARDwick 3221-2-3 


MIDDLESBROUGH McNays Lta., 
G.P.O. Box 14, 

Middlesbrough 

Telephone: Middlesbrough 45111 (7 lines) 


POOLE J.R. Smith & Sons (Structural) Ltd., 
Hamworthy, Poole, Dorset 
Telephone: Poole 1300 (7 lines) 


SHEFFIELD The Needham Engineering Co. Ltd., 
P.O. Box No. 23, 

Townhead Street, Sheffield 1 

Telephone: Sheffield 27161 (10 lines) 


SLOUGH F. Miller & Co. (London) Ltd., 
Cambridge Avenue, 

Slough, Bucks 

Telephone: Slough 25511 (10 lines) 


TEDDINGTON H.S.S. Ltd 
25, Church Road, Teddington, Middlesex. 
Telephone: Teddington Lock 4441 4 





HAD YOUR NYLOC BROCHURE YET? 
Contact your Stockist and have all the up- 
to-date NYLOC information. Ask also for 
the latest issue of the Simmonds Engineering 
Data Sheets. 








CRC SON 


Automobile Engineer, March 196] 








11 BIOs 4s 5 de) Olan 


also helps smooth out problems 


like the potter gently smoothing out his clay, 
Midcy! research helps smooth the way of the 
Auto Engineer with such of his problems as are 
associated with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 





PERFORMANCE 


BRICO make the pistons 
for the Coventry Climax 


2} litre engine—champion 


Grand Prix engine of 1959. 


and 1960! 








PRODUCTION 


BRICO make all the pistons 
for the famous “A” series 
engines for B.M.C. vehicles— 
the biggest piston job 


in the country. 


POPULARITY 


BRICO make the pistons 
for the following worlid- 


famous firms: AUSTIN - 
BRISTOL-SIDDELEY » COVENTRY 


CLIMAX +» HUMBER - JAGUAR 
MORRIS - ROVER - STANDARD 


THE BRITISH PISTON RING CO. LTD., 
GOVENTRY, ENGLAND 





nom 
ee eS pa... 


| 





RICHARD 


THOMAS 


& 





BALDWINS LTD 





PANTEG WORKS 
PONTYPOOL, MON, 
Head Office: 

47 Park Street, London, W.1 











Low-level 


transmission 
on the GUY 
‘Wulfrunian’ bus 


This interesting design embodies many novel features, including 
a low-level under-floor transmission to the spiral-bevel drive, 


which is located to one side (see diagram on right). 


As is shown in the drawings, the drive is taken on one side by a 
short shaft to a final helical spur-reduction, and on the other side 
by a longer shaft to similar reduction gearing. Noticeable are the 
excellent bearing arrangements; the wheels are carried on the 
casing, the spur reduction gearing is straddle-mounted on pairs 
of Timken bearings. In all these applications, including the 
spiral-bevel pinion mounting, the Timken bearings meet the 
combined journal and thrust loads if the simplest possible 


manner, giving a rigid mounting of great durability. 


British Timken, Duston, Northampton, Division of The Timken 
Roller Bearing Company. Timken bearings manufactured in 
England, Australia, Brazil, Canada, France and U.S.A. 


TIMKEN 


REGISTERED TRADE-MARK 


tapered roller bearings 








A CPOSS FLOW RADIATOR PROOUCED BY C.M.F. In 1906 


COVENTRY TEL: 20722 


duction 


ana more 


at the disposal f the 


e designer at any time. 








. . the best brake discs 


and calipers are in high duty 


cast iron by 


DARCAST 
DARTMOUTH AUTO CASTINGS LTD. SMETHWICK 40 STAFFS r 
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Which helmet ? 


Heavy and strong to resist deep-sea pressures, or 
light and shock-absorbent to wear all day in a 
coal-mine ? 


Each helmet has its correct place and so has a bearing. 
A life can depend on a helmet and a machine can 
depend ona bearing. The care, attention and precision 
which goes into the making of every S06 ball or 
roller bearing coupled with the unrivalled technical 
experience of their application to every kind of work 
in all parts of the world, means that SS{S can 


offer the right bearing for the job it has to do. 
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C.1.Mech.t 


WORKS METHODS 


Background to Reliability 


URING an informal discussion held recently at the 
Institution of Mechanical Engineers, evidence was 
produced of the correlation between the complexity 
and the unreliability of various types of equipment. 
The fact of this correlation is not in itself remarkable: 
most engineers become aware of it early in their careers. 
However, the evidence was noteworthy in one respect: 
there was a wide scatter in the graphical plots of 
complexity against unreliability of comparable products. 
Analysis of these results revealed that the products 
of one particular company had proved far more reliable 
in service than those from other firms. This superiority 
was attributed to the existence of a strong team spirit 
in the organization concerned, a spirit that permeated 
from the management right down to the shop floor. 
The project under consideration had presented a major 
challenge, which was worthily met at all levels. 
Obviously, there is food for thought here for the 
automobile industry. 

Recently, complaints have been voiced of unreli- 
ability, especially in relation to the delivery of new cars 
in defective condition, but also, in certain instances, of 
failure of vehicles to withstand arduous but not 
unreasonable service conditions. This indicates that 
the problem concerns both production and design 
departments. In seeking the remedy, it would be short- 
sighted to confine attention simply to the rectification 
of the current situation, for complexity inevitably will 
increase, for example, as automatic transmission systems 
come into more general use. A much deeper study 
of many aspects of design and manufacture is needed. 

There has, perhaps, been a tendency to overlook the 
fact that the attainment and maintenance of high 
qualitative standards necessary to ensure reliability still 
depend mainly on the human factors. It is notoriously 
difficult in a large organization to inculcate an effective 
team spirit at all levels; nevertheless, probably the most 
pressing requirement is improvement in the general 
attitude to their work of all personnel, but especially 
those not subject to the spur of major responsibility. 

Very large firms, of course, need not regard the 
difficulties, arising from their size, as insuperable. 
Much can be done by dividing into small, largely self- 
contained units, each specializing in a particular branch 
of the work. The advantages of this measure include 
better control, by virtue of decentralization, closer 


personal contacts and the avoidance of the feeling by 
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each individual that he is an insignificant part of a vast 
machine. Decentralization does, of course, introduce 
other problems beyond the scope of this short article. 

As is well known, it is at shop floor level that the 
difficulties are most pronounced. Probably the main 
factor in this is the marked reduction in individual 
responsibility that has been effected by current manu- 
facturing techniques. The problem is two-fold, since 
both the making of components and their assembly are 
involved. Regarding the first of these aspects, means 
of achieving improved quality were discussed in the 
leading article in the August 1958 issue of Automobile 
Engineer. These methods, however, involving checks 
by the personnel on the work they themselves are 
performing, are not entirely applicable to the assembly 
shops, where a raising of the general standard is 
required at least as much as in the machine shops. 

Of itself, the frequent repetition of relatively insig- 
nificant assembly tasks can hardly be expected to be 
conducive to pride or satisfaction. Nevertheless, some 
system must be found of improving human efficiency 
in these circumstances. At this stage, the issue is one 
for the industrial psychologists rather than the quality 
controllers. Fundamental research is needed on the 
whole question of motives and incentives for employees 
engaged on repetition jobs. In this connection, there 
are indications that the prospect of financial reward is 
not necessarily the strongest incentive towards the 
attainment of better quality: among other factors that 
must be considered are personal prestige—both with 
workmates and in the domestic and social situations— 
and the relationship with immediate superiors. 

Some research on these lines has already been under- 
taken, but the investigators have usually encountered 
a serious difficulty: the problems can be studied effec- 
tively only on the shop floor and, since this study 
inevitably interferes with production, managements are 
naturally loth for it to be underiaken. However, there 
are certain basic principles of industrial psychology that 
can be applied in any factory without marked disloca- 
tion of the work. The first is that adequate care should 
be taken in the selection, placing and training of 
employees to ensure the maximum potential efficiency. 
Secondly, working conditions and methods should, of 
course, be as congenial as possible—this is a constant 
challenge, for the ultimate never will be attained—and 
finally, the quality of the supervision should be high. 
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Continental Commercial Vehicles 


Progress in the Medium and Large Types is Confined 





Typical of current Continental thought on box semi-trailers is the D.A.F. 


N dealing primarily with commercial vehicles of medium 

size and above, this article is intended to be comple- 
mentary to that in the March 1960 issue of Automobile 
Engineer, in which the lighter types were surveyed. Clearly, 
the subject is too extensive for each manufacturer’s models 
to be covered in detail. In consequence, a representative 
selection of the more interesting vehicles has been made, 
with a view to providing a guide to Continental practice in 
the various .categories. Since the German products in this 
field were dealt with in our November 1959 issue, coverage of 
that country’s vehicles will be confined to more recent 
developments of interest. 

A study of current Continental designs reveals several 
trends. Probably the most important of these is the increas- 
ing adoption of integral construction for large semi-trailers 
and trailers of the box transporter type. These vehicles, 
which, in European countries, are known as international 
transporters, have been evolved to meet the needs of firms 
specializing in long-distance bulk haulage. Such duties 
can, and often do, involve journeys of 500 miles and more, 
and it is clearly most desirable for the ratio of structural 
weight : all-up weight to be low. As in the case of private 
cars, the integration of chassis and body makes possible a 
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Mainly to Structures and Suspension Systems 


Eurotrailer, which is of integral construction and has a light alloy body 


higher structural efficiency than can be obtained when 
separate assemblies are bolted together. 

Although there are examples of unitary construction among 
the lighter of the medium range of vehicles—those with a 
payload of 1 to 2 tons—most manufacturers of this class 
remain faithful to the concept of a separate chassis and body. 
The reason for this is not hard to find. Chassisless con- 
struction of the conventional all-welded type involving the 
use of pressings is, by its nature, suitable only for large-scale 
production; where a manufacturer offers several body 
variants, they must all be made in relatively large quantities 
and must embody the maximum number of common 
components. Although the medium-size vehicles are made 
in considerably smaller numbers than are those of below 
about 1 ton payload, the variety of possible uses for them 
is nearly as great. It follows that if unitary construction is 
to be employed the manufacturer must be prepared to 
sacrifice a marginal part of the potential market by con- 
centrating on only one or two body styles. 

On the Continent, as in Britain, intensive efforts have been 
made recently to improve suspension systems. In general, 
these activities are directed along channels similar to our own. 
One of the main objectives is, of course, to improve the ride in 
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the unladen condition without detracting from the ability 
of the suspension to cope with full loads. It is now widely 
appreciated that a system that works well with the vehicle 
unladen confers substantial benefits other than the improve- 
ment in the comfort of the crew. The risk of fatigue failure 
of components is lessened and tyre life and braking efficiency 
are markedly improved because of the reduced amount of 
wheel bounce. 

Of the various methods adopted to improve the suspension, 
the simplest is the use of small hollow rubber springs to 
supplement leaf springs of orthodox design. These auxiliary 
springs are usually of the double-convolution type similar 
to the Aeon units described in the April 1958 issue of 
Automobile Engineer, and there are examples of their being 
mounted both on the chassis frame and on the main spring. 
The positioning is such that, as in the case of a conventional 
helper spring, the units become effective beyond a certain 
bump deflection of the axle. Since the auxiliary springs 
themselves have non-linear load-deflection characteristics, 
there is a progressive rise in the effective rate of the sus- 
pension beyond their take-over point. 

It is significant that on the Continent, as in Britain and 
the U.S.A, enthusiasm for air suspension—so pronounced a 
few years ago—has now been tempered with a modicum of 
reserve. This comment must not be assumed to imply 
that this type of suspension has no future on commercial 
vehicles. On the contrary, it is in this field that its prospects 
are brightest, but the former over-optimism has given way 
to realistic appraisal. Designers are now aware that air sus- 
pension cannot be regarded as a universal panacea, and that 
it poses its own particular problems. It has to be applied 
with considerable care if it is to show the advantages, over 
metal springs, that have so long been claimed for it. 

Regarding the vehicles studied in the preparation of this 
review, the only examples of what might be termed pure 
air suspension were found on large semi-trailers—there 
were none on truck or tractor chassis. On certain coaches 
and public service vehicles, air forms the sole suspension 
medium but, in general, these categories are outside the scope 
of this article. The more popular system for other self- 
propelled vehicles is that in which air springs are used in 
conjunction with semi-elliptic leaf springs. In effect, the 
leaf springs support the unladen weight of the vehicle, 
and the air springs serve to provide an increase of rate with 
load, while maintaining a constant chassis height from the 
ground. This system, though it involves the use of two sus- 
pension media, has two obvious advantages over a layout 
for air springs only: it provides a simple and well under- 
stood method of locating the axle, and it simplifies the 
conversion of an existing leaf spring layout. 

In the U.S.A. commercial vehicle manufacturers are 
tending to adopt independent front suspension on even 
quite large chassis, and—as was indicated in last year’s 
article—the European builders employ it widely on their 
smaller models. However, there is as yet little sign on the 
Continent of much interest in the independent type of lay- 
out for vehicles of over about 2 tons payload. This lack of 
enthusiasm may seem surprising in view of the long distances 
and relatively high cruising speeds that are commonplace 
on the European mainland. An additional advantage of an 
independent suspension system is that it permits the adop- 
tion of a lower engine installation, thereby conferring 
greater stability and, in the case of vehicles without forward 
control, an improved field of vision for the driver 

It would appear that most manufacturers of the larger 
types of vehicle consider that the greater cost and complexity 
of an independent system more than outweigh its advantages. 
The complexity is not, of course, confined to the suspension 
itself: because of the nature of the dynamic loading involved, 
the vehicle structure has to be more torsionally rigid than 
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where a beam axle is employed. Whereas the necessary 
stiffness is relatively easy to obtain with a unitary structure, 
its embodiment in a frame with conventional side members 
of channel section is more difficult. 

Few developments of any significance have taken place 
in the design of chassis frames, nor is it easy to see where 
any fundamental improvement could be effected. However, 
there are instances of the use of a higher grade of steel than 
usual for the main members. Although the material cost 
per unit of weight is increased by this change, the thickness 
of the section can be reduced; thus, the cost of the structure 
is not substantially increased, while its weight is appreciably 
reduced, with benefit in respect of the payload. 

At present, engine design is in a rather static condition, 
in that the majority of manufacturers have evolved power 
units of sufficient performance and reliability for present- 
day operational requirements. A few years ago it seemed 
that, both in Britain and on the Continent, the turbocharger 
was going to become very popular as a means of increasing 
the power output and torque of diesel engines. On both 
sides of the Channel, though, the last year has not shown 
any further marked advance in this direction. To judge by 


catalogue figures, specific outputs and fuel consumptions are 
at much the same level as those of British engines. 


Interest 





Two of the leaf spring suspension layouts that are employed on 
Titan semi-trailers. In each case, both ends of the springs are free to 
slide, and the axle is located by trailing links; in the single-axle 
layout illustrated above, the links are situated above the springs 
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in the small high-speed diesel engine continues at a high 
level, although no significant new designs have recently been 
introduced. 

There is little novelty, too, in the realms of transmissions 
and final drives. While automatic and semi-automatic 
transmission systems are becoming increasingly popular 
for buses and coaches, the manually controlled gearbox 
remains firmly established in the specification of commercial 
vehicles. As an indication of the increasing attention being 
paid to the comfort and convenience of the driver, how- 
ever, servo assistance for the gear chanye is finding increasing 
favour. There is a continuation of the tendency, found also in 
this country, towards the provision of a larger number of 
ratios, and synchromesh engagement of all gears is featured 
on some of the more expensive vehicles. 

So far, the Continental manufacturers have not adopted 
glass reinforced polyester resin to the extent that now applies 
in Britain. Asis well known, several of our commercial vehicles 
builders offer complete cabs made of this material, some- 
times optionally in place of a metal cab, and it is also used 
for wings and for frontal and roof panels. It is noteworthy 
that British plastics cabs have a better appearance than do 
the majority of products from the European factories, so 
it will be surprising if competitors in the world’s markets 
do not rapidly acquire a greater appreciation of the merits 
of polyester-glass for relatively small-scale production runs. 

With reference to the earlier mention of driver comfort, 
there is no doubt that the treatment of the cab interior 
has reached a considerably higher level of refinement on the 
Continent than in Britain, at least as far as heavy commercial 
vehicles are concerned. This superiority does not lie 
merely in the widespread provision of adjustment of the 
height and rake of the seating, but also in the comfort of 
the cushions and squabs, and in the trimming and the 
provision of amenities. The trim, in most instances, is 
pleasant to look at as well as functional, heat and noise from 
the engine compartment are effectively excluded, and care 
has been lavished on the draught sealing, ventilating and 
heating arrangements. 

In considering this difference between British and Con- 
tinental practice, it must not be forgotten that the operating 
conditions in the two areas are not directly comparable. 
Across the Channel, hauls are frequently considerably 
longer than here, so a crew spends more time between 
lengthy breaks in the cab. Moreover, in some areas the 
road surface is probably, in general, less smooth; hence, a 
higher level of seating comfort is necessary to avoid soreness 


and excessive fatigue. On the other hand, the traffic density 
in Britain is generally higher and there are fewer stretches 
of road on which the driver can relax his concentration to 
any extent. It is therefore not unreasonable to suggest that 
our own manufacturers should reconsider the amenities 
for vehicle crews, with a view to bringing them more in 
line with the best Continental practice. 


Semi-trailers and trailers 

One of the most noteworthy of the new box transporters 
of integral construction is the D.A.F. type ELT3224, 
known as the Eurotrailer, which is 36 ft long. It consists 
basically of a steel underframe structure, a wooden floor 
and an aluminium and light alloy superstructure. The under- 
frame portion is of the ladder pattern, comprising side rails 
of channel section and no fewer than 21 cross members. 
At the rear, the side rails are bridged by a welded-on sub- 
frame, of deep channel section, which carries the tandem 
axle suspension ; the structure is reinforced at the front to take 
the fifth wheel. Between the sub-frame and the fifth wheel, 
the lipped channel section of the cross members is deepened 
for about three-quarters of the span, to provide the necessary 
resistance to bending. 

The vertical ribs of the body sides, which are in the same 
planes as the cross members, are riveted to the side rails. 
These ribs are of light alloy and each consists of a top hat 
section closed by a perforated strip; the perforations provide 
access for attaching the skin panels to the ribs. Each roof 
cant rail comprises two light alloy extrusions, riveted to each 
other and to the side and roof ribs. The extrusions are of 
different depths but both have a section approximating to 
an inverted letter J, without a bar. Extrusions of Z section 
form the roof sticks, which have a shallow curvature. 

Aluminium sheet is employed for the sides and most of 
the roof. The side panels have small, horizontal corrugations 
of channel section, spaced about 9 in apart. Each panel 
spans five ribs and is attached by riveting. The roof panels 
are of uncorrugated sheet, also riveted in position. Un- 
pigmented, glass reinforced polyester resin is used for the 
front and rear domed ends of the roof, and for the section 
of it comprising bays 2 to 5. If desired, longitudinal wooden 
slats can be fitted to the interior of the body sides and the 
rear doors. 

Alternatives of leaf spring and air suspension are available. 
In the case of the leaf springing, a simple layout is employed, 
in which a semi-elliptic spring i: clamped at the middle to a 
deep box bracket welded tothe underside of each side member 


The D.A.F. LT3200 semi-trailer chassis is 
a robust and well engineered design. Its 
two main longitudinal members, which are 
of a high-grade steel, have an unusually 
deep channel section, and the outrigged 
side rails run the length of the chassis 
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Top: The Brossel 9ODAR underframe unit, intended for integration with a single-deck bus body, is said to be remarkably light; a Leyland Power-Plus 


$.400 engine, of 6-54 litres, is mounted at the rear 


The two lower views show contrasting ideas on air suspension for semi-trailers: on the left is 


the system employed on the Fruehauf box transporter, and the other is optionally available on two D.A.F. models, the Eurotrailer and the LT3200 


of the suspension sub-frame. The two box brackets, which 
are of fabricated construction, are braced to each other by 
light transverse diagonal members. Each end of each spring 
is clamped to one of the two beam axles. Twin wheels are 
carried on each axle and are fitted with 9-00—20 in tyres 

The air suspension system is of the independent trailing 
arm type, in which the arms provide both longitudinal 
and lateral location of the wheels. All four arms are of iden- 
tical basic design, and are fabricated from pressings; they 
have a wide, rectangular cross section, tapering in width 
towards the welded-on stub axle tube at the rear. The 
leading end of each arm pivots in two well spaced plain 
bearings housed on the rear face of a box section transverse 
member. These two transverse members are carried below 
the suspension sub-frame by fabricated brackets of trident 
formation, with box section prongs, and are bridged medially 
by a longitudinal member. 

Two air springsare employed. They are of the long, double- 
convolution pillow type, made in America by the General 
Tyre and Rubber Co. The upper abutment of each is a 
longitudinal platform attached to the sub-frame, and the lower 
one is another platform bridging the stub axles. To allow 
for the relative longitudinal movement that can occur 
between the axles on one side, the lower platform has a 
sliding attachment to the axles. This is a robust and well 
engineered suspension system but, since there is no leverage 
ratio between the wheels and the air springs, bump travel 
would appear to be limited to about 3 in. 

The ELT3224 semi-trailer has an interior width and height 
of approximately 7 ft 7 in and 7 ft 5 in respectively, and its 
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effective interior volume is 55m‘, or 1,940 ft®. Its unladen 
weight is quoted as just under 5 British tons, and the all-up 
weight as 254 tons, of which about 62 per cent is carried 
by the rear wheels. 

Two other D.A.F. products worthy of mention are the 
T3200 semi-trailer and the LVW1616 trailer. The first 
of these is 35 ft long and has the same all-up weight as the 
box transporter. Its all-welded chassis frame is of very 
robust construction and incorporates two deep, channel 
section longitudinal members of high-grade steel, set fairly 
close together and reinforced at the swan-neck bend near 
the front. To provide a solid basis for the body, there is a 
continuous, outrigged channel section rail at each side. 
The outriggers carrying these rails are of tapering depth and 
channel section, and they form extensions of the main cross 
members. 

This semi-trailer is fitted in its standard form with a leaf 
spring suspension system similar to that already described. 
Two additional cross members are fitted, between the main 
longitudinals only, to reinforce the frame in the region of 
the suspension box brackets. The wheel and tyre equipment 
is identical with that of the Eurotrailer. 

In the case of the LVW1616 trailer, the chassis frame 
construction follows the same general lines as on the LT 3200, 
apart from the obvious differences necessitated by the 
fact that there is a front axle and not a fifth wheel. Both 
axles are of the beam type, and each is fitted with paired 
wheels having 9-00—20 in tyres. The trailer is supported 
on semi-elliptic springs, which have the conventional type 
of eye at the leading end, and a sliding anchorage at the rear. 
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This trailer is 24 ft long and its all-up weight is 15-7 tons. 

Three other firms manufacturing large box semi-trailers 
of integral construction are Fruehauf and Titan, both French 
concerns, and the Belgian T.T.A. company which, inciden- 
tally, originated in England. The Fruehauf vehicle is built 
mainly of steel—including the body sides—and is based 
on a ladder type underframe unit. Channel section material 
is employed for the side rails and most of the cross members, 
but inverted top hat transverse bracing is used at the mount- 
ing for the fifth wheel. In contrast to the D.A.F. model, 


the Fruehauf vehicle has vertically corrugated body side 


panels. As one of the accompanying illustrations shows, 
the corrugations are relatively deep and closely spaced, to 
avoid the need of any internal supporting structure, except 
at the corners. 

The rear suspension sub-frame has the plan form of a 
rectangle; the long sides of the rectangle are longitudinal 
and are bisected by a transverse bridge member. These 
three members are of box section, and the two ends cf the 
rectangle have a channel section. An air suspension system 
is employed for the tandem axles: it is stated to be of U.S.A. 
design and embodies several unusual features. Each axle 
is of the beam type and carries a fabricated platform at each 
end. Interposed between each platform and the sub-frame 
are two Dunlop double-convolution air springs and a 
telescopic damper. 

Longitudinal location of each axle is effected by a pair 
of spring steel trailing links of tapering, rectangular section. 
The thick end of the link is clamped to the axle and its thin 
end to a box section bracket projecting downward and 
slightly forward from the sub-frame longitudinal member. 
Lateral location is effected by means of a panhard rod. 
One pair of Westinghouse levelling valves is employed, 
actuated by vertical rods interconnecting them with the 
rearmost axle. This vehicle is 35 ft long, has an unladen 
weight of 6 metric tons, and its capacity is 55m*. 

Several Titan semi-trailers in this category are available, 
of which the largest is comparable with the D.A.F. and 
Fruchauf products; it has a tandem axle bogie and is of steel 
construction. Here again, a ladder type underframe unit 
is employed, consisting of channel section side rails and a 
considerable number of cross members, the majority of 
which are of a lipped channel section. However, those 
carrying the welded-on sub-frame for the rear suspension 
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Left: A chassis of straightforward design 
is employed on the new Brossel Europ range 
of commercial vehicles. There are light, 
medium and heavy versions, all of which are 
fitted with Leyland engines. Above: On one 
of the Brossel coach chassis, this offset 
radiator and pusher fan layout is employed 


are not lipped but are of a greater depth than the others over 
most of their span, as also are those to which the supporting 
legs are attached. 

The sub-frame comprises two longitudinal beams braced 
by transverse members. These beams are of closed top hat 
section, and to them are anchored the four semi-elliptic 
springs, which have a sliding mounting at each end. The 
two axles are of square section and are rigidly connected by a 
longitudinal member; over most of the portion between the 
axles, this member is in the form of two box section beams 
spaced apart, one above the other, but web plates unite 
the two at each end. Longitudinal location of the axle as- 
sembly is effected by means of two pairs of short, longi- 
tudinal trailing links; two interconnect each axle and the 
front anchorage bracket of the appropriate spring, below 
the spring. 

In its construction, the body closely resembles that of 
the Fruehauf semi-trailer, in that vertically corrugated 
side panels, riveted to the side rails, are employed. One 
version has a detachable fabric top, resting on transverse 
roof sticks spaced about 4 ft apart—a feature that should 
facilitate the loading and unloading of certain types of goods. 
The all-up weight is the same as that of the D.A.F. Euro- 
trailer but the load capacity is slightly lower, at 19-7 tons. 

Other semi-trailers in the Titan range have bodies of 
light alloy instead of steel, and in these, too, the panels have 
deep, vertical corrugations. The suspension layout of those 
with a single axle resembles the tandem axle design in that 
both ends of the spring are free to slide; however, the trail- 
ing links for longitudinal location are mounted above the 
springs instead of below them. 

In the T.T.A. semi-trailer, more light alloy is used than 
in those already described, since both the body and the 
underframe side rails are made of this material. For the side 
rails an extruded section is employed, which can best be 
described as an inverted T, of which the upper part of the 
leg is turned inward and the tips of the arms are turned 
downward. The cross members and the rectangular sub- 
frame for the suspension are steel; the former are riveted 
to the side rails, whereas the sub-frame is welded to the 
appropriate cross members. Additional welded-on members 
transmit longitudinal dynamic loadings from the sub-frame 
to the cross members immediately in front of and behind it. 

The spring units of the suspension system are of a similar 
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type to those of the D.A.F. Eurotrailer, but there is no other 
resemblance. On the T.T.A. layout, beam axles are used, 
and they are connected at each side by a platform on which 
is mounted the lower abutment of the air pillow. The upper 
abutments are on the longitudinal members of the sub- 
frame. Projecting forward from the middle of each axle is a 
box bracket of approximately pyramidal shape. At its apex 
is a short spindle, which carries the inner sleeve of a large- 
diameter rubber bearing, of the bonded type. The housing 
of this bearing is attached to a cross member of the sub-frame. 
This method of wheel location is robust, neat and less 
costly than some, and the amount of lateral or longitudinal 
float permitted by the rubber bearings should be insufficient 
to have any harmful effect on the handling characteristics 
of the vehicle. 


Heavy tractors and lorries 

An interesting new range of heavy vehicles is the Brossel 
Europ forward-control series, introduced in Belgium 
specifically to meet the proposed transport regulations of 
the European Common Market. For some years Brossel 
Fréres, which looks after Leyland and Albion interests in 
Belgium, has been employing Leyland engines and, more 
recently, transmission units in its products. Consequently, 
this company is the first outside the Leyland group to be 
supplied by it with the new Power-Plus engines, which are 
installed in all the Europ models. 

There are three groups in the range—light, medium and heavy 
—and each comprises a series of vehicles with a choice of the 
same five wheelbases. In fact, as a result of careful rationaliza- 
tion of the design, many of the chassis components are common 
to all three groups. The wheelbases are 9 ft 10 in, 11 ft 
6 in, 13 ft 14 in, 15 ft 1 in and 17 ft 1 in, and the vehicle 
types offered include tractors, tippers and trucks. There 
is a sub-division into A and B classes in the light group, 
the all-up weights of which are respectively 12 and 16 metric 
tons. This second figure applies also to the medium group 
and to class C vehicles in the heavy group; class D vehicles 
in this third group have an all-up weight of 19 tons 

In the case of the lightest group, the engine is the 6°54 
litre $.400 unit producing 125 b.h.p. at 2,400 r.p.m; the 
medium group has the 9°8 litre 0.600 engine, of 150 b.h.p 
at 2,200 r.p.m, while the heavy-duty series is equipped with 
the 11-1 litre 0.680 engine, of which the output is 200 b.h.p 
at 2,200 r._p.m. For the present, all models will have pro- 
prietary gearbox and final-drive assemblies, but it is envisaged 
that transmissions will eventually be manufactured in 
Belgium. For all three groups, the present standard final- 
drive units are taken from the Leyland-Albion range and 
are of the double-reduction type, with an epicyclic secondary 
reduction in the hubs. A two-speed axle, with electrically 
operated ratio-change mechanism, is available as an option 
on light group models. 

Leyland gearboxes are installed on the vehicles in the light 
and heavy groups. For the first of these, a five-speed unit 
has been adopted, but it can be fitted with an overdrive 
sixth ratio if desired. These alternatives are available also 
on the heavy-duty models, with the optional addition of a 
crawler ratio. On the medium group, a ZF six-speed gear- 
box, with synchromesh engagement of all forward ratios, 
is specified. 

The chassis of these vehicles are largely of orthodox 
design. Parallel side members are employed, which have a 
slight downsweep and a taper in depth at their leading ends. 
The depth and thickness of the section varies with the load 
rating of the vehicle, but the maxima and minima are 12 in 

fs inand 9in = }in. All the intermediate cross members 
between the gearbox bearer and the channel section rear 
cross member are of tubular construction, with welded-on 
flanges at the ends, and are bolted to the side members 
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A conventional suspension system, with long semi- 
elliptic springs, has been adopted, and the action of the 
front springs is controlled by telescopic dampers. The 
steering gear is of the cam and double roller type, and power 
assistance is an optional extra. This assistance is effected 
by a hydraulic jack acting on the drop arm; the control 
valve unit is housed on the lower end of the box. 

On the class A vehicles in the light group, an air-assisted 
braking system is employed. All the other models have 
direct air actuation by means of a diaphragm unit for cach 
brake drum. A commendable feature is that the handbrake 
has air assistance. The compressor is directly driven, from 
the timing train, in the conventional manner. 

In contrast to the majority of Continental commercial 
vehicles, the Brossel Europ models have cabs of polyester- 
glass. Although these cabs bear a marked resemblance to 
those currently fitted to Leyland and Albion vehicles, only 
the sturdy steel framework comes from Britain, the mouldings 
being produced in Belgium. The front wings are integral 
with the cab, which embodies paired headlamps. There are 
corner windows in the rounded quarters, in addition to the 


The cab of the Brossel 
Europ medels is made 
of polyester-glass on 
a steel frame supplied 
by the Leyland group 


A Leyland 0.680 unit 
is installed under the 
floor at the rear of the 
Brossel 103DAR bus 
chassis. The method 
of frame construction 
is similar to that used 
for the 9ODAR model 
illustrated elsewhere 
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This trailer is 24 ft long and its all-up weight is 15-7 tons. 

Three other firms manufacturing large box semi-trailers 
of integral construction are Fruehauf and Titan, both French 
concerns, and the Belgian T.T.A. company which, inciden- 
tally, originated in England. The Fruehauf vehicle is built 
mainly of steel—including the body sides—and is based 
on a ladder type underframe unit. Channel section material 
is employed for the side rails and most of the cross members, 
but inverted top hat transverse bracing is used at the mount- 
ing for the fifth wheel. In contrast to the D.A.F. model, 
the Fruehauf vehicle has vertically corrugated body side 
panels. As one of the accompanying illustrations shows, 
the corrugations are relatively deep and closely spaced, to 
avoid the need of any internal supporting structure, except 
at the corners. 

The rear suspension sub-frame has the plan form of a 
rectangle; the long sides of the rectangle are longitudinal 
and are bisected by a transverse bridge member. These 
three members are of box section, and the two ends of the 
rectangle have a channel section. An air suspension system 
is employed for the tandem axles: it is stated to be of U.S.A. 
design and embodies several unusual features. Each axle 
is of the beam type and carries a fabricated platform at each 
end. Interposed between each platform and the sub-frame 
are two Dunlop double-convolution air springs and a 
telescopic damper. 

Longitudinal location of each axle is effected by a pair 
of spring steel trailing links of tapering, rectangular section. 
The thick end of the link is clamped to the axle and its thin 
end to a box section bracket projecting downward and 
slightly forward from the sub-frame longitudinal member. 
Lateral location is effected by means of a panhard rod. 
One pair of Westinghouse levelling valves is employed, 
actuated by vertical rods interconnecting them with the 
rearmost axle. This vehicle is 35 ft long, has an unladen 
weight of 6 metric tons, and its capacity is 55m*. 

Several Titan semi-trailers in this category are available, 
of which the largest is comparable with the D.A.F. and 
Fruehauf products; it has a tandem axle bogie and is of steel 
construction. Here again, a ladder type underframe unit 
is employed, consisting of channel section side rails and a 
considerable number of cross members, the majority of 
which are of a lipped channel section. However, those 
carrying the welded-on sub-frame for the rear suspension 


Left: A chassis of straightforward design 
is employed on the new Brossel Europ range 
of commercial vehicles. There are light, 
medium and heavy versions, all of which are 
fitted with Leyland engines. Above: On one 
of the Brossel coach chassis, this offset 
radiator and pusher fan layout is employed 


are not lipped but are of a greater depth than the others over 
most of their span, as also are those to which the supporting 
legs are attached. 

The sub-frame comprises two longitudinal beams braced 
by transverse members. These beams are of closed top hat 
section, and to them are anchored the four semi-elliptic 
springs, which have a sliding mounting at each end. The 
two axles are of square section and are rigidly connected by a 
longitudinal member; over most of the portion between the 
axles, this member is in the form of two box section beams 
spaced apart, one above the other, but web plates unite 
the two at each end. Longitudinal location of the axle as- 
sembly is effected by means of two pairs of short, longi- 
tudinal trailing links; two interconnect each axle and the 
front anchorage bracket of the appropriate spring, below 
the spring. 

In its construction, the body closely resembles that of 
the Fruehauf semi-trailer, in that vertically corrugated 
side panels, riveted to the side rails, are employed. One 
version has a detachable fabric top, resting on transverse 
roof sticks spaced about 4 ft apart—a feature that should 
facilitate the loading and unloading of certain types of goods. 
The all-up weight is the same as that of the D.A.F. Euro- 
trailer but the load capacity is slightly lower, at 19-7 tons. 

Other semi-trailers in the Titan range have bodies of 
light alloy instead of steel, and in these, too, the panels have 
deep, vertical corrugations. The suspension layout of those 
with a single axle resembles the tandem axle design in that 
both ends of the spring are free to slide; however, the trail- 
ing links for longitudinal location are mounted above the 
springs instead of below them. 

In the T.T.A. semi-trailer, more light alloy is used than 
in those already described, since both the body and the 
underframe side rails are made of this material. For the side 
rails an extruded section is employed, which can best be 
described as an inverted T, of which the upper part of the 
leg is turned inward and the tips of the arms are turned 
downward. The cross members and the rectangular sub- 
frame for the suspension are steel; the former are riveted 
to the side rails, whereas the sub-frame is welded to the 
appropriate cross members. Additional welded-on members 
transmit longitudinal dynamic loadings from the sub-frame 
to the cross members immediately in front of and behind it. 

The spring units of the suspension system are of a similar 
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type to those of the D.A.F. Eurotrailer, but there is no other 
resemblance. On the T.T.A. layout, beam axles are used, 
and they are connected at each side by a platform on which 
is mounted the lower abutment of the air pillow. The upper 
abutments are on the longitudinal members of the sub- 
frame. Projecting forward from the middle of each axle is a 
box bracket of approximately pyramidal shape. At its apex 
is a short spindle, which carries the inner sleeve of a large- 
diameter rubber bearing, of the bonded type. The housing 
of this bearing is attached to a cross member of the sub-frame. 
This method of wheel location is robust, neat and less 
costly than some, and the amount of lateral or longitudinal 
float permitted by the rubber bearings should be insufficient 
to have any harmful effect on the handling characteristics 
of the vehicle. 


Heavy tractors and lorries 

An interesting new range of heavy vehicles is the Brossel 
Europ forward-control series, introduced in Belgium 
specifically to meet the proposed transport regulations of 
the European Common Market. For some years Brossel 
Fréres, which looks after Leyland and Albion interests in 
Belgium, has been employing Leyland engines and, more 
recently, transmission units in its products. Consequently, 
this company is the first outside the Leyland group to be 
supplied by it with the new Power-Plus engines, which are 
installed in all the Europ models. 

There are three groups in the range—light, medium and heavy 
—and each comprises a series of vehicles with a choice of the 
same five wheelbases. In fact, as a result of careful rationaliza- 
tion of the design, many ofthe chassis components are common 
to all three groups. The wheelbases are 9 ft 10 in, 11 ft 
6 in, 13 ft 14 in, 15 ft 1 in and 17 ft 1 in, and the vehicle 
types offered include tractors, tippers and trucks. There 


is a sub-division into A and B classes in the light group, 
the all-up weights of which are respectively 12 and 16 metric 


tons. This second figure applies also to the medium group 
and to class C vehicles in the heavy group; class D vehicles 
in this third group have an all-up weight of 19 tons. 

In the case of the lightest group, the engine is the 6°54 
litre $.400 unit producing 125 b.h.p. at 2,400 r.p.m; the 
medium group has the 9°8 litre 0.600 engine, of 150 b.h.p. 
at 2,200 r.p.m, while the heavy-duty series is equipped with 
the 11-1 litre 0.680 engine, of which the output is 200 b.h.p. 
at 2,200 r.p.m. For the present, all models will have pro- 
prietary gearbox and final-drive assemblies, but it is envisaged 
that transmissions will eventually be manufactured in 
Belgium. For all three groups, the present standard final- 
drive units are taken from the Leyland-Albion range and 
are of the double-reduction type, with an epicyclic secondary 
reduction in the hubs. A two-speed axle, with electrically 
operated ratio-change mechanism, is available as an option 
on light group models. 

Leyland gearboxes are installed on the vehicles in the light 
and heavy groups. For the first of these, a five-speed unit 
has been adopted, but it can be fitted with an overdrive 
sixth ratio if desired. These alternatives are available also 
on the heavy-duty models, with the optional addition of a 
crawler ratio. On the medium group, a ZF six-speed gear- 
box, with synchromesh engagement of all forward ratios, 
is specified. 

The chassis of these vehicles are largely of orthodox 
design. Parallel side members are employed, which have a 
slight downsweep and a taper in depth at their leading ends. 
The depth and thickness of the section varies with the load 
rating of the vehicle, but the maxima and minima are 12 in 

f; inand 9in = }in. All the intermediate cross members 
between the gearbox bearer and the channel section rear 
cross member are of tubular construction, with welded-on 
flanges at the ends, and are bolted to the side members 
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A conventional suspension system, with long semi- 
elliptic springs, has been adopted, and the action of the 
front springs is controlled by telescopic dampers. The 
steering gear is of the cam and double roller type, and power 
assistance is an optional extra. This assistance is effected 
by a hydraulic jack acting on the drop arm; the control 
valve unit is housed on the lower end of the box. 

On the class A vehicles in the light group, an air-assisted 
braking system is employed. All the other models have 
direct air actuation by means of a diaphragm unit for each 
brake drum. A commendable feature is that the handbrake 
has air assistance. The compressor is directly driven, from 
the timing train, in the conventional manner. 

In contrast to the majority of Continental commercial 
vehicles, the Brossel Europ models have cabs of polyester- 
glass. Although these cabs bear a marked resemblance to 
those currently fitted to Leyland and Albion vehicles, only 
the sturdy steel framework comes from Britain, the mouldings 
being produced in Belgium. The front wings are integral 
with the cab, which embodies paired headlamps. There are 
corner windows in the rounded quarters, in addition to the 


The cab of the Brossel 
Europ models is made 
of polyester-glass on 
a steel frame supplied 
by the Leyland group 


A Leyland 0.680 unit 
is installed under the 
floor at the rear of the 
Brossel 103DAR bus 
chassis. The method 
of frame construction 
is similar to that used 
for the 9ODAR model 
illustrated elsewhere 





normal rear light, and the curved windscreen has an appreci- 
able degree of wrap-round. Included in the list of standard 
equipment are a heater and defroster unit, twin mirrors, 
a windscreen washer, an interior light with door-actuated 
switch, and an external sun visor, as well as a cigar lighter, 
ash tray, map pocket and coat hanger. 

Because of Brossel’s use of British engines as standard 
equipment, it is perhaps appropriate to mention certain 


Above: A combination of air and leaf spring 
suspension is employed for both axles of 
the Brossel 103DAR chassis. At the rear, 
twin air springs are situated below each 
of the negative-camber leaf springs; the 
leaf springs of the front suspension are 
below the axle. The radiator fan seen in 
the right-hand view is electrically driven, 
and a thermostatic switch is incorporated 


Right: The Fiat 690 models are among the 
few Continental heavy commercial vehicles 
that have tandem front axles. Below right: 
a view of the Fiat 690 front suspension, 
showing part of the steering linkage, to 
which power assistance is applied. Below 
left: The rear suspension of the Magirus- 
Deutz Saturn 195FS tractor comprises two 
inverted semi-elliptic springs, pivoted on 
the frame, and six longitudinal links, 
three of which control each of the ~axles 


details of bus and coach chassis manufactured by this com- 
pany, since these are of considerable technical interest. 
The latest of these is the 90DAR model, which is not a 
chassis as normally understood, but is an underframe unit— 
complete with engine and transmission—for integration 
with a single-deck body. For city services, the passenger 
capacity can be as high as 80, of which a considerable number 
has to stand. A Leyland Power-Plus S.400 engine is installed 
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Above: On the Mercedes-Benz LPS333 six-wheel tractor, the trailing 
front axle is mounted well behind the middle of the wheelbase, a feature 
that necessitates a complex steering linkage. The cab of this vehicle, 
seen on the right, is finished internally to a remarkably high standard 


vertically at the extreme rear, and drives forward to the axle 
through a fully automatic transmission incorporating 
the familiar Leyland torque converter. 

The all-welded underframe structure is based on 
straight, channel section longitudinal members and a system 
of light but strong cross bracings. Each transverse member 
consists of two inverted channel sections, welded to the upper 
and lower faces of the longitudinal ones and connected at 
intervals by pairs of vertical strips. The flanges of each 
upper channel are cut away locally to clear the longitudinal 
members, so that the only upward projection is the web, 
and the joints at these points are reinforced by horizontal 
gusset plates. Since the webs of the lower channels are 


two 


welded directly to the undersides of the longitudinal mem- 


bers, no notching or reinforcement is necessary. This 
interesting construction, which is clearly seen in one of the 
accompanying illustrations, is claimed to result in a weight 
saving of 25 per cent, on the complete vehicle, relative to 
more orthodox layouts. The suspension is by semi-elliptic 
leaf springs, of which those at the rear have a negative 
camber. Current practice is followed with regard to the 
other chassis details. 

Another unusual Brossel bus chassis is the 103DAR, 
which was first seen at the Brussels Show last year. The 
frame construction closely resembles that of the 90DAR 
just described, except that the longitudinal members— 
which are of a special high-grade steel—have a rolled section 
with sharp external corners. On both these chassis there is 
a light cruciform bracing approximately midway between the 
ends of the longitudinals. 

The Leyland 0.680 engine is mounted horizontally behind 
the rear axle, and the transmission is of the semi-automatic 
type. An electric fan is employed to drive the ducted fan 
of the frontally mounted radiator, and it is controlled by a 
thermostat switch in the cooling system. This method 
of ensuring that the engine operating temperature is always 
kept within the optimum range is, of course, basically similar 
to that employed on the Lotus Elite car. 

Combined air and semi-elliptic leaf springing is employed 
on both axles. At the rear, the leaf springs have a pronounced 
negative camber to enable the air springs to be installed 
beneath them, thereby obtaining the widest practicable 
spring base, for stability. There are two air springs on each 
side; they are of Pirelli manufacture and are of the type in 
which a helical spring is moulded into the rubber. Each 
pair of springs is mounted between angle brackets, bolted 
to the longitudinal members of the frame, and a saddle 
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bracket attached to the axle tube. This suspension layout 
does not embody surge tanks. 

The air springs of the front suspension, also made by 
Pirelli, are of the double-convolution type and are installed 
between the axle beam and angle brackets on the frame. 
Consequently, the leaf springs have an underslung mounting 
on the axle and are anchored to pendant brackets attached 
to the frame longitudinal members. The cylindrical surge 
tanks are mounted above the angle brackets, with an elbow 
connection to the air springs. Both these suspension systems 
are illustrated. 

Heavy commercial vehicles with tandem front axles are 
less common on the Continent than in Britain. The reason 
for this is that our regulations regarding axle loadings are 
more stringent than those that have applied hitherto in 
most of the other countries concerned. However, as a result 
of the development of the European Common Market, 
an attempt is being made to achieve a satisfactory degree of 
international standardization on weight regulations. Broadly 
speaking, the proposed new regulations are more severe 
than before, so it seems likely that, when they come into 
effect, three-axle and even four-axle vehicles will become 
more common. 

Among the few Continental manufacturers producing 
vehicles with tandem front axles are Fiat and Daimler-Benz 
A.G. The Fiat models concerned have the designation 690, 
with the suffix N, NS, T or TS. Of these four variants, the 
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first two—which are trucks—are identical except in that 
the engine of the model NS is turbocharged, whereas that 
of the N is normally aspirated. The 690T is the tractor 
version of the 690N, and the 690TS bears a similar relation- 
ship to the 690NS. Apart from the obvious difference in 
wheelbase between the truck and tractor series, the chassis 
specification is generally similar in both cases. Both the 
truck models have a payload of 13-5 metric tons, and the 
tractors are designed to carry a load of 11 tons on the 
fifth wheel. 

The six-cylinder engine has a swept volume of 10-7 litres, 
derived from a bore of 125 mm and a stroke of 145 mm. 
Its features include a direct injection system giving high 
turbulence, and triple filtration of the oil: one of the filters 
is of the disc type and is automatically cleaned when the 
clutch pedal is operated. An external oil cooler forms part 
of the installation. The normally aspirated unit produces 
150 b.h.p. at 1,900 r.p.m. and the output of the turbocharged 
version is 180 b.h.p. at the same speed. 

A single-dry-plate clutch transmits the torque to a remote 
eight-speed gearbox, which is actually of the four-speed 
type with an auxiliary input reduction. The double-reduc- 
tion rear axle provides an overall ratio of 6°887:1 on the model 
690N, and 6-432:1 on the others. Tyres of 12-00—20 in 
section are fitted and there are twin wheels on the rear axle. 
A feature of the pneumatic braking system is that the front, 
rear and trailer circuits are independent. The handbrake 
is of the transmission type, and the engine incorporates an 
exhaust brake. 

At all three axles, semi-elliptic leaf springs form the 
suspension medium. Double-acting telescopic dampers 
are installed at the front. A worm and sector steering unit is 
employed, and the system embodies power assistance in 
the form of an external hydraulic jack acting on a relatively 
complex linkage. The jack is installed almost horizontally, 
with the piston rod to the rear; the end of this rod is pivoted 
on the chassis frame, and the leading end of the body is 
similarly coupled to a slave lever of the rocking beam type, 
with a transverse pivot axis. 

The jack is connected to the lever at a point below its 
fulcrum. An extension of the jack body projects forward 
of the slave lever, and is attached to the end of the drop 
arm, so the jack forms the link between the arm and the 
lever. To the lower end of the lever is attached the drag 
link for the leading axle, and from the upper end a rod 
extends rearward to the upper end of a second slave lever. 
The drag link of the trailing axle is connected to the lower 
end of this lever. 

A Mercedes-Benz tandem-axle lorry chassis, the LP333 
forward-control model, has already been in production for 
some time; it has recently been joined by an interesting 


tractor variant, with ashorter wheelbase, having the designation 
LPS333. Whereas the long-wheelbase model, of which the 
payload and all-up weight are respectively 144 and 22 tons, 
has an orthodox layout of the steering axles, the LPS333 
version is highly unusual in that the trailing axle is situated 
nearer to the rear axle than to the leading axle. The purpose 
of this feature is to enable the trailing axle to take the fullest 
possible share of the load. 

On the LP333 chassis, the shackles for the springs of the lead- 
ing axle and the eyes of the trailing axle springs are attached 
to common brackets on the frame. To obtain the more 
rearward location of the trailing axle on the LPS333, how- 
ever, the shackle brackets of the trailing axle springs are 
combined with the eye brackets of the rear axle springs. 
This basic difference between the layouts of the two vehicles 
clearly necessitates changes in the steering linkage, to cater 
not only for the greater distance between the axles but also 
for the reduced steering angles of the wheels on the trailing 
axle. 

The necessary modification has been ingeniously effected, 
without rendering any of the existing components redundant, 
by the addition of a longitudinal rod and a second slave 
lever, with its pivot bracket. In the standard arrangement, 
the drop arm carries the drag link for the leading axte and 
an intermediate rod extending rearward to a slave ‘ever, 
to which the second drag link is also connected. On the 
LPS333, this slave lever is linked by the additional rod to 
the second slave lever, which is situated further to the rear 
and in turn is coupled by the drag link to the steering arm 
of the trailing axle, By the use of the appropriate lever 


Above: The chassis of the standard Fiat 
645N, 5 ton truck embodies pressed steel 
cross members, reinforced by short gusset 
pressings. Oblique channel sections brace 
the main cross member behind the gearbox 


Left: A low-platform version of the Fiat 
645N is available; its chassis frame is 
more complex than is the standard one. The 
example shown here is equipped to carry a 
load of crates, trays and gas cylinders 
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Right: The Fiat 1-8 metric ton 615N1 van 
has pleasing lines. A noteworthy feature 
of this Italian model is that independent 
front suspension is incorporated; it is 
carried on a fabricated transverse member 


Below: A four-cylinder diesel engine of 
1,901 cm®* swept volume is installed in the 
Fiat 615N1 van and truck. Its power output 
is stated to be 50b.h.p. at 3,800 r.p.m 





lengths, the correct steering angles, relative to those of the 
leading axle, are obtained. 
On both variants of this chassis, a ZF-Gemmer power- 


which 
issue of 


assisted steering system is installed. This system, 
was described in detail in the December 1952 
Automobile Engineer, is of American design and was first 
fitted to certain Chrysler Corporation models. In essence, 
it consists of a worm and sector steering gear; rotation 
of the sector shaft in either direction is assisted by a hydraulic 
pressure differential between two opposed single-acting 
cylinders, the pistons of which are connected to a short 
lever on the shaft. 

An unusual method is used of ensuring that the degree of 
assistance is proportional to the effort exerted by the driver 
The worm shaft and steering column are not coaxial but 
have parallel axes and are coupled together by straight- 
tooth spur gears. When the steering wheel is turned, the 
resistance of the front wheels to movement gives rise to a 
reaction at these gears. This reaction causes the gear on 
the column to tend to run round that of the worm shaft 
The column consequently moves bodily in one direction or 
the other, thereby operating the control valves. Since the 
tendency of the shaft to move increases with the reaction, 
so does the degree of valve actuation and hence of power 
assistance. To permit the necessary movement, the column 
is divided and the lower part mounted in a spherical bearing; 
a flexible coupling connects the two parts of the column 

The engine installed in both models is the familiar 0M326. 1 
six-cylinder unit of 10-8 litres swept volume, the bore 
and stroke being 128 and 140 mm respectively. It embodies 
the Daimler-Benz precombustion chamber layout and has a 
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compression ratio of 20-5:1. The power output, on the SAE 
rating, is 220 b.h.p. at 2,200 r.p.m. A single-dry-plate 
clutch transmits the drive to a six-speed gearbox with ZF 
synchromesh engagement for all ratios; the gear change is 
assisted by a pneumatic servo device 

Another feature worthy of mention is the layout of the 
axle, which embodies a double-reduction final-drive unit 
Its secondary reduction is effected by spur gears in the hubs 
and, for this reason, the axis of the drive shafts is displaced 
to the rear of that of the wheels. The unconventional feature 
is that an axle beam of banjo form embraces the nose of the 
final-drive unit and is bolted to it; this beam carries the hubs 
and forms a seating for the springs. Since the final-drive 
unit is thus relieved of all the static and much of the dynamic 
loading, it is of relatively light construction, and the half- 
shafts are enclosed within thin-gauge steel tubes. 

Before leaving these Mercedes-Benz models, reference 
should be made to the excellence of the cab interior. The 
engine cowling is effectively insulated against the passage 
of heat, fumes and noise, and is nicely trimmed in plastics- 
coated fabric, which is used also for the seat cushions and 
squabs. Adjustment is provided for cushion height and the 
rake of the squab. The door trim panels are of pegboard, 
as are the single-curvature panels lining the sides, back and 
roof; this material not only has a pleasing appearance but 
also serves to reduce noise, by virtue of the absorption of 
For the double-curvature portions of the 


sound waves 


On the Fiat 645N low-platform chassis, the members to which the rear 
springs are attached have a wider transverse spacing than have the 
main longitudinal members 


which extend ahead of and behind them 
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Left: Good protection 
from the sun is given 
by the extended roof 
of this Labourier cab, 
the screen of which is 
flat. Another design 
feature of interest is 
the kerb-view windows 


Below right: Rubbing 
strips are bolted to 
the sides of the Opel 
F300 van, which has a 
spot-welded bodyshell. 
The capacity is 9 m* 


trim, moulded panels, covered in plastics sheeting, are used. 
Beech cappings surround the door lights, which incorporate 
a winder actuated fully opening window, a hinged ventilation 
panel and an additional draught deflector mounted on the 
guide rail at the leading edge of the drop glass. A slam handle 
is fitted to the inside of each door. 

Among the wide range of commercial vehicles manufactured 
by Magirus-Deutz is the Saturn 195FS model, a heavy- 
duty tractor with a tandem driving axle arrangement. The 
two final-drive units are of the overslung worm type, and 
the axles are located longitudinally only by links, not by 
the springs. At each side there is an inverted semi-elliptic 
leaf spring, the ends of which bear on the top of the axle 
casings. The middle of each spring is clamped to a block, 
which pivots on a spindle mounted in a fabricated box 
bracket welded to the underside of the longitudinal member 
of the frame. 

Each axle is located by three links, which lead in the case 
Two 


of the leading axle and trail in the other instance. 
of the links of each set are situated, one at each side, between 
the underside of the axle casing and the spring pivot bracket; 
the third, which is almost on the longitudinal axis of the 
vehicle, connects the top of the final-drive casing with a 
frame cross member positioned midway between the axles. 
The pivot bearings of the links are sealed by rubber gaiters. 


Medium weight vehicles 

Three Fiat models fall in this category—the forward- 
control 645N, which has a payload of 5 tons, the 6-5 ton 
650E developed from it, and the 1-8 ton 615N1 with normal 
control. The 645N chassis is available in truck form with 
alternative wheelbases of 2:93 m or 3:59 m—approximately 
9 ft 7in or 11 ft9in. In the case of the 650E, a version having 
a 4 m wheelbase, 13 ft 14 in, can be supplied in addition to 
the two just mentioned. For the transport of crates, gas 
cylinders or similar goods, a low-platform version of the 
645N model is produced; this vehicle, an example of which 
is illustrated, has a wheelbase of 3-7 m, about 12 ft 1} in. 

The engine of the 645N is a direct injection, six-cylinder 
diesel unit, which has a bore of 95 mm and a stroke of 
110 mm, giving a swept volume of 4-68 litres. It is stated to 
produce 100 b.h.p. at 3,000 r.p.m. A more highly developed 
version of this engine is fitted to the 650E: it has an output 
of 110 b.h.p. at 3,200 r.p.m. The single-dry-plate clutch 
provides a degree of axial as well as torsional flexibility. 
Synchromesh engagement is provided for the upper four 
ratios of the five-speed gearbox. The rear axle ratios of the 
645N and the 650E are respectively 5°857:1 and 6-833:1. 

Although there is little that is outstanding in the chassis 
specification of these models, a few points call for comment. 
The cross members of the chassis frame of the truck versions 
are steel pressings riveted to the undersides of the top flanges 
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of the longitudinal members. Most of them are of a top hat 
section, which tapers in depth towards the ends. Short 
swan-neck pressings, of inverted top hat section, form gussets 
between the ends of the cross members and the lower flanges of 
the longitudinal ones. Immediately behind the gearbox there 
is a box section cross member; resistance of the frame to 
lozenging is provided by four members, of channel section 
with pierced webs, that form braces across the corners 
between this cross member and the longitudinal ones and, 
with it, comprise an assembly of double trident form as 
viewed in plan. 

The low-platform variant of the 645N has a more complex, 
partly welded frame with divided side members. Between 
the rear of the cab and the rear suspension, and again behind 
the rear wheels, the longitudinal members are relatively 
close together, whereas the section where the rear springs are 





installed is of normal width, as is that on which the cab is 
mounted. Adequate rigidity is obtained by the use of deep- 
section cross members at the cranked sections of the frame, 
and by the outrigged low-level platforms at each side, which 
form an integral part of the structure. 

On all models, both axles carry semi-elliptic leaf springs, 
controlled by telescopic dampers. The rear springs incor- 
porate the usual helper leaves. Twin wheels are fitted to the 
rear axle, and on the 645N there is the option of 7 -50—20 in 
or 8:25—20 in tyres; the larger section is standard on the 
650E. The circuits for the front and rear brakes are in- 
dependent and the exhaust brake is operated automatically 
by the pedal. In the layout and furnishing of the cab, 
considerable attention has clearly been paid to ensuring a 
high degree of comfort and convenience. 

Van and open truck versions of the Fiat 615N1 are manu- 
factured, the chassis being common to both. These models 
are developments of the earlier 615N series, from which 
they are distinguishable mainly in respect of a longer wheel- 
base, nowof 9 ft 10in, a more powerful engine, and an increase 
of 0-3 tons in the payload. The layout is outstanding by 
virtue of the use of independent front suspension in con- 
junction with an orthodox chassis frame. This suspension 
is of the double transverse wishbone type, and in design it 
closely resembles that fitted to the 1100T vehicles described 
and illustrated in the March 1960 issue of Automobile En- 
gineer. It is mounted on a sturdy, fabricated transverse 
member bolted to the front of the chassis frame, to which 
it imparts the necessary high degree of torsional stiffness. 
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The engine is a four-cylinder diesel unit of 1,901 cm’, 
8290 mm, incorporating a swirl chamber combustion 
system. According to the makers, it has a power output of 
50 b.h.p. at 3,800 r.p.m, or 26-3 b.h.p/litre. It is of interest 
to compare these figures with those quoted for the roughly 
comparable Perkins Four 99 engine of 1°62 litres. This 


British unit has an output, in commercial vehicle form, of 


Top: The 2-6 litre petrol engine of the 
Ope! F300 and F330 vehicles is similar to 
that fitted to the Kapitén car. Since the 
fresh-air intake for the cab heater unit 
is immediately above the engine, the oil 
bath air filter is remotely installed 


Above: Although the chassis layout of the 
OM Lupetto follows orthodox practice in 
major respects, a transmission handbrake 
of external-contracting type is employeo 


Right: The 4,156 cm® diesel engine of the 
OM Lupetto 2-6 ton chassis is air cooled 
Separate, iron cylinder barrels, and paired 
heads of light alloy are employed. Ducting 
is fitted round the heads and barrels, and 
the fan is incorporated in the generator 
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42 b.h.p. at 3,600 r.p.m, or 25-9 b.h.p/litre. For use in 
private cars, however, it is uprated to 43 b.h.p. at 4,000 
r.p.m, equivalent to 26°5 b.h.p/litre. 

Rather surprisingly, the wide doors of the two bodies are 
hinged at their trailing edges. Ahead of the hinge axes of the 
doors, both front ends are identical except in respect of the 
swaging on the door panels; this difference is due to the 
fact that, on the van, the line of the front wing crown is 
carried through, with a gentle fall, to the vestigial rear wing, 
whereas it fades out on the door panel of the open truck. 
The van body is of orthodox welded construction and has 
an unusually pleasant appearance, attributable partly to the 
well rounded rear quarters. Its sides are lined with hard- 
board and the inside of the roof has a coating of sound dead- 
ening material. 

Another Italian vehicle of medium size is the Lupetto, 
the smallest of the extensive range produced by OM. It 
has a payload of 2°6 metric tons and an all-up weight of 
4} tons. A forward control layout has been adopted and the 
wheelbase, of both the van and open truck versions, 
is just over 8 ft 6 in. 

The chassis frame is of straightforward construction, and 
embodies both riveted and welded joints. Behind the gear- 
box it is braced by a cruciform member, to the rear of which 
are three other cross members. Two of these are of channel 
section, and they are situated respectively at the front and 
rear anchorages of the long, semi-elliptic rear springs; 
above the rear axle is the third cross member, a pressing of 
top hat section, to which the upper ends of the telescopic 
dampers are attached. The front suspension springs also 
are long semi-elliptic components, used in conjunction with 
telescopic dampers. Independent circuits for the front and 
rear braking systems are specified and—an unusual detail 
these days—the transmission hand brake is of the external- 
contracting band type. The rear axle carries twin wheels 
and the tyre size is 6:50—16 in. 

This vehicle is the only one in the OM range to have an 
air cooled engine. It is a four-cylinder diesel unit of 4,156 
cm* swept volume; the bore and stroke are 105 mm and 120 
mm respectively. The crankcase is an iron casting, the skirt 
of which, for rigidity, extends well below the level of the 
crankshaft axis; the large-capacity sump is fabricated from 
steel pressings. 

Cast iron is the material of the separate, closely finned 
cylinder barrels, which are spigoted into the crankcase. 
They are secured by the long holding-down studs of the 
two cylinder heads. The light alloy heads, also deeply 
finned, have inserts for the valve seats, A vertical disposition 





is employed for the valves, which are actuated by conven- 
tional push rods and rockers, from a side mounted camshaft. 
In the usual manner, the toroidal combustion chambers 
of the direct injection system are formed in the crowns of the 
light alloy pistons. 

A ducted fan, combined with the generator and belt driven 
from the crankshaft, provides the cooling air, which is 
distributed by a cowl and a system of baffles reminiscent of 
aircraft engine practice. The element for the induction air 
filter is enclosed within the cowl. This interesting engine 
has an SAE output of 63 b.h.p. at 2,200 r.p.m, the net 
output being 56 b.h.p. The maximum torque, which is 
developed at 1,200 r.p.m, is 162 lb-ft. A 10 in diameter 
single-dry-plate clutch transmits the drive to a five-speed 
gearbox; there is a choice of ratios in the spiral-bevel final- 
drive unit, to ensure optimum performance in various opera- 
ting conditions. 

In the Opel F300 and F330 series, which has not long 
been in production, there is a choice of two wheelbases, 
3 m or 3-3 m, the measurement being indicated in the 
suffix number of the designation. The maximum all-up 


weight of these semi-forward-control vehicles is 4} tons and, 
in each size, they are available as a chassis with front end 
and cab floor, as a chassis complete with cab, or as a van. A 
capacity of 9 m® is quoted for the shorter wheelbase van, 
and 12 m® for the other. 

The six-cylinder petrol engine has bore and stroke dimen- 


Below: The German-made Ford Taunus FK1250 range is comparable with 
several produced in Britain. This chassis and cab variant is produced 
by building up the underframe structure to a convenient height 


sions of 85 x 76-5 mm, giving a swept volume of 2,605 cm*. 
It is virtually that fitted to the company’s Kapitan car, 
except that it has a compression ratio of 7-0:1, instead of 
7°8:1, and a carburettor with a smaller choke. As a result, 
the power output is reduced fron 89 to 79 b.h.p. at 4,200 
r.p.m; the maximum torque remains unchanged at 137 lb-ft 
but the speed range over which it is developed is reduced 
substantially. For the car, the range is quoted as 1,300 to 
2,500 r.p.m, whereas the commercial vehicle equivalent is 
1,000 to 1,700 r.p.m. 

Although the chassis and the bodies are robust and well 
engineered, there is little about them that is indicative of 
advanced thought. The design of the frame and the leaf 
spring suspension systems follows current practice. Sliding 
cab doors are provided in the van body, the floor panels of 
which are liberally fluted, to add to their stiffness. This 
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body is of all-welded construction, and the majority of its 
frame members have a top hat section. Ahead of the B 
pillars, the cab available on the chassis is almost identical 
with the front portion of the van body, except that hinged 
doors are employed instead of the sliding type. 


Light vehicles 

There appears to be little that is entirely new in this field 
since our last review, in March 1960. As might be expected, 
there have been extensions to the range of body types avail- 
able on some of the more recently introduced models; 
an example of this is the police van version of the Renault 
Estafette described last year. To increase the scope of the 
Ford Taunus FK1250 series, which has a maximum payload 
of just over 1 ton, a chassis and cab version is now offered, 
in addition to the van, pick-up, small bus and other standard 
bodies. 

In this version, the box section underframe structure is built 
up, by longitudinal and lateral members and valances, to a 


A neat little pick-up, with a payload of nearly 6 cwt, has recently 
been developed from the D.A.F. small car, using common body pressings 


level above the wheel arches, thus facilitating the fitting of 
special bodywork. Swaging is extensively employed on the 
various vertical webs to increase their rigidity and to resist 
any tendency to resonance. An illustration on this page 
shows the manner in which the building-up is effected. 

One of the smallest Continental commercial vehicles is the 
recently introduced D.A.F. pick-up, which is based on this 
company’s small car, now being produced in considerable 
numbers. No changes have been made in respect of the 
590 cm® flat-twin engine, the Variomatic infinitely variable 
transmission, or the suspension systems. However, the under- 
frame structure has been reinforced to withstand more 
arduous conditions of usage. 

Below the waistline, the body pressings are common to 
both the car and the pick-up, but the sides of the latter 
vehicle, to the rear of the B pillar, have an inner skin embody- 
ing longitudinal stiffeners that serve as rubbing strips. 
Ahead of the B pillar, the superstructure is identical on both 
models, the cab of the pick-up being completed by a rear 
bulkhead in which is a large window. There is little encroach- 
ment by the rear wheel arches into the flat floor area. 
The tail gate opens to the horizontal, where it is held by two 
sheathed chains, and is retained in the closed position by a 
spring-loaded bolt at each side. A detachable, fabric top is 
available as an optional extra. This neat little vehicle has a 
payload of just under 6 cwt. 

Finally, mention should be made of the fact that Perkins 
diesel engines are now optional on certain Citroén vehicles. 
The Four 99 1-62 litre unit mentioned earlier can be installed 
in the HZ and HY models, which were described in the 
March 1960 issue of Automobile Engineer. In addition, the 
standard 5 ton chassis can be fitted with the 3-14 litre P4 
engine, which has an output of 49 b.h.p. at 2,400 r.p.m. 
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Left: View of the compressor installation on the Vauxhall Velox car 


The condenser is mounted behind the radiator grille. Right: On the Humber Su per 


Snipe, the experimental water evaporation unit was installed ahead of the front seat; the outlets of the vapour-compression unit are above the facia 


MOTORING COMFORT IN HOT CLIMATES 


Review of an Ambitious Test Programme Carried Out by 
Smiths Motor Accessories Ltd. on Air Conditioning Equipment 


ECAUSE really high ambient temperatures are rarely 

encountered in Britain, there has been an understand- 
able tendency in the past for our vehicle manufacturers to 
regard a fresh-air heater unit as sufficient protection for the 
motorist against climatic vagaries. However, in view of the 
large number of British cars, vans and trucks exported to 
countries having hot climates, greater interest is warranted 
in full air conditioning, that is, positive cooling as well as 
heating of the air when necessary. In spite of the high 
cost of the refrigeration equipment available in the U.S.A, 
it has been established that about 10 per cent of the cars in 
use there are so fitted. Since equipment of this type has 
not been available for more than a few years, and cannot 
usually be accommodated on earlier vehicles, it follows that 
the percentage of American cars currently leaving the 
production lines with full air conditioning must be sub- 
stantially above the figure quoted. 

It is now about three years since Smiths Motor Accessories 
Ltd, at its Witney sub-division, began to investigate the 
possibilities and requirements of vehicle cooling systems, 
with a view to the eventual marketing of equipment of this 
type. After some initial work on orthodox cooling systems— 
those that lower the general temperature in the vehicles’s 
interior—it was decided that a different approach seemed 
desirable. The reasons for this were that the additional 
weight and cost of a system of this type, about 110 lb and 
£150 respectively, rendered it unsuitable for the typical 
European small car. Attention was, therefore, turned to the 
local or spot cooling type of equipment, in which a small 
volume of cooled air is directed, at relatively high velocity, 
at the occupants’ heads and chests. It appeared likely that, 
if the distribution of the air were correctly arranged, only a 
moderate cooling capacity would be needed, with a resulting 
substantial reduction in the cost and weight of the unit. 

An intensive laboratory research programme was instigated 
to obtain initial data on the performance of systems for 
providing local cooling. Towards the middle of last year, 
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the stage was reached when further progress could be made 
only by field tests in the appropriate climatic conditions 
Consequently, the company sent two specially equipped cars 
—a Vauxhall Velox and a Humber Super Snipe—and a four- 
man team to the Tunisian desert last July. 

The main terms of reference of the expedition, which 
remained there for five weeks, were to obtain data on the 
following points: the effectiveness of fresh-air ventilation 
only at high ambient temperatures; the relative merits of 
general and local cooling; the effect of solar heat on the 
cooling load for the interior of the car; the optimum differen- 
tial between the ambient temperature and that of the car 
interior; the speed with which the temperature could be 
reduced to the desired level after the car had been standing 
in the sun; the best distributional system for the cool air; 
and, finally, to gather any other useful information for 
subsequent hot-chamber tests in the laboratory. 

The Vauxhall Velox was equipped with a refrigeration 
unit of the vapour-compression type, with a maximum heat 
extraction rate of 8,000 B.Th.U/hr—about 30 times that of 
a typical domestic refrigerator. Freon 12 dichlorodifluoro- 
methane refrigerant was used and the system, which was 
purely recirculatory, embodied two evaporators of different 
designs: one was mounted on the facia panel so as to deliver 
cooled air at the head level of the occupants of the front 
seat; the other was installed in the boot and its outlets were 
above the rear parcels shelf. The system was arranged so 
that either of the evaporators could be brought into use. 

Two different patterns of condenser were taken with this 
car, for comparative tests. In each case, the mounting was 
in front of the radiator block, but behind the grille, so it 
was necessary to assess not only the efficiency of each type 
but also its effect on the engine coolant temperature. One 
problem posed by this equipment was that of obtaining an 
adequate rate of airflow over the condenser at low engine 
speeds without incurring excessive power consumption by 
the fan, and possible over-cooling, at high speeds. This 
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1 compressor; 2 condenser; 3 liquid receiver; 4 filter and drier; § rear expansion valve; 
6 front evaporator; 7 rear evaporator; & interchange valve; 9% front expansion valve 


1 compressor; 2 condenser; 3 liquid receiver; 4 filter and drier; 5 expansion valve; 
6 evaporator; 7 blower fan; 8 fresh air inlet 


Layout of the systems fitted to the Vauxhall Velox, left, and Humber Super Snipe cars for Smiths’ Tunisian expedition. The Humber car was fitted with 
a water evaporation cooling unit as well as the vapour-compression refrigerator and fresh-air system that can be seen in the right-hand illustration 


difficulty was solved by the use of a Smiths viscous type 
of fan coupling, based on the Eaton design described in the 
July 1959 issue of Automobile Engineer. 

On the Super Snipe, ducting was arranged to direct fresh 
air at the driver and front seat passenger. It was thought 
desirable to embody this system because, so far as could be 
ascertained, no European manufacturer had scientifically 
assessed the effects in very hot climates of simple fresh-air 
ventilation, or even whether or not it was desirable to open 
any windows. The expedition, therefore, afforded a good 
opportunity of obtaining some basic information on this 
aspect of air conditioning. 

In addition, the Humber vehicle was fitted with alternative 
refrigeration sets. One was a vapour-compression refrigera- 
tor unit of 5,000 B.Th.U/hr capacity, the outlets from which 
were above the facia and above the doors—either set of 
outlets could be brought into use at will. The second was 
of the water evaporation type, in which water is sprayed 
into a stream of fresh air. For experimental purposes only, 
this unit was installed on the floor, ahead of the front seats, 
and had integral outlet nozzles. The water evaporation 
method of cooling can, of course, work efficiently only in a 
dry atmosphere. Since the relative humidity of the air at 
a given temperature has a marked effect on comfort, the 
effect of the refrigerator on the humidity was among the 
phenomena to be investigated. The accompanying table 
indicates the reduction in air temperature that can be effected 
by this type of unit at various humidities; in each case, the 
air inlet temperature is 100 deg F. 


Instrumentation 

For the recording of all temperatures, copper-constanton 
thermocouples were used, but frequent cross checks of the 
ambient and interior temperatures were made with a stan- 
dard mercury bulb thermometer. Each car was fitted with a 
total of 20 thermocouples. Of these, the readings of the 


The Honeywell Brown 
automatic recorder 
was installed on the 
rear seat. Tempera- 
tures not recorded on 
this were obtained 
with a millivoltmeter 


majority were recorded by means of a Honeywell Brown 
automatic apparatus, the accuracy of which is +0-25 deg F: 
they included the eight interior temperatures—four at foot 
level and four at head level—those of the refrigerant, at the 
entry to and outlet from both the evaporator and condenser, 
and the ambient and air outlet temperatures measured at 
the nozzles. 

The remaining thermocouples served to record the body 
shell temperature, the ambient air temperature at the occu- 
pants’ head level, and the engine coolant temperature enter- 
ing and leaving the radiator. These readings were obtained 
with a Cambridge millivoltmeter, having an accuracy of 
+0-4 deg F. Dean and Wood pressure gauges were used 
to record the suction and delivery pressure of the compressor 
on the Velox, and the relative humidity was measured by 
means of a Negretti and Zambra whirling type hygrometer. 


Summary of conclusions 

One of the most interesting facts revealed by the tests 
was the effectiveness of spot cooling, even when only a small 
proportion of the refrigeration capacity was employed. It 
was found that, where the ambient temperature was in the 
region of 100 to 115 deg F and the humidity was 40 to 45 per 
cent, an air supply of 20 ft*/min for each occupant, delivered 
at about 15 deg F below ambient, resulted in a reasonable 
degree of comfort. This delivery represents an individual 
cooling capacity of about 400 B.Th.U/hr, or less than 
1,000 B.Th.U/hr for the front seat passengers only. Since 
this last figure amounts to only about + of the capacity of 
an orthodox refrigeration system for a medium size car, it 
is clear that a system of the spot cooling type would be much 
cheaper to make. In addition, its much smaller bulk would 
facilitate installation in the engine compartment which, in 
most cars, is already fairly congested. 

For spot cooling, the water evaporation unit in the Humber 
vehicle gave good results. It is considered by the Smiths 
team that a cooler of the type tested should have a satis- 
factory performance in any locality where a high ambient 
temperature is not accompanied by a relative humidity of 
more than about 40 per cent. A secondary advantage of this 
system is that the water spray has a significant cleaning 
effect on the air fed to the interior of the vehicle; in dusty 
climates a degree of filtration of the incoming air is regarded 
by Smiths as essential if large volumes are to be delivered 
at head level. 

In the case of the full refrigeration system installed in the 
Velox, the tests revealed that, in ambient temperatures of 
100 to 115 deg F and with the humidity at about 40 per cent, 
approximately 70 per cent of the cooling capacity was avail- 
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Table—-EFFICIENCY OF A WATER EVAPORATION COOLER 





Air temperature 


drop, deg F 


Air outlet 
temperature, deg F 


Air relative 
humidity, per cent 





20 77 23 
30 80 
40 84 
50 87 
60 89 
70 92 
80 95 
90 98 
100 100 











able as useful refrigeration. The balance was absorbed in 
the condensation of moisture. This proportion of the 
capacity produced an average interior temperature approxi- 
mately 12 deg F below ambient when the car was travelling 
at 40 m.p.h. in the mid-day sun. To achieve this reduction, 
the temperature of the air leaving the evaporator was about 
30 deg F below ambient. 

With the refrigeration system out of action, the interior 
temperature was found to rise, in the same conditions, by 
18 deg F. It follows that the total reduction effected by 
the system was 30 deg. This figure confirmed the results 
obtained in the hot-chamber tests previously carried out in 
Britain. 

The interior temperature obtained unaffected by 
whether the air was distributed from the front or the rear 
ducts. However, the distribution from the front did increase 
the comfort of the passengers in the adjacent seat, because 
the air then flowed directly over their heads and chests. In 
the case of discharge from the rear, no marked discomfort 
was experienced as a consequence of the cool air striking 
the back of the head, provided that the flow was not too 
concentrated in that region. 

During the tests without refrigeration, it was determined 
hat, at speeds above 50 m.p.h, use of the fresh-air ventila- 


was 


identification of Stock 

IN ANY factory, it is obviously desirable to have a clear 
and permanent means of identifying stock of all types. A 
simple and versatile identification system is provided by 
the GripsOn Stockmarker, a product of Kabi (Electrical and 
Plastics) Ltd, of Cranborne Road, Potters Bar, Middlesex 
The Stockmarker equipment consists of small blocks, which 
are black polystyrene mouldings jin high, and a roll of 
tape with adhesive on both sides and a backing strip on 
one side only. Some of the blocks have white, embossed 
letters or numbers, and the remainder are spacers and end 
pieces : assembly is effected by means of tenons and slots 

When the desired group of letters or numbers, or both, has 
been prepared, a length of the tape is applied to its back. 
The backing strip is then removed from the tape, and the 
group is pressed on to the stock container. Although the 
grip is permanent, the group can be levered off the con- 
tainer when necessary and can then be used again. 


Insulating Tapes 
ADHESIVE tapes are, of course, widely used today in the 
construction and installation of electrical equipment, and 
very exacting specifications are laid down by official bodies, 
such as the Atomic Energy Authority, and by manufacturers. 
To meet these requirements, the more progressive com- 
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tion system was preferable to opening the windows, with the 
consequent buffeting and noise. Although, with the windows 
closed, the interior temperature rose to 10 deg F above 
ambient, a considerable feeling of comfort was derived from 
the delivery of 150 ft*/min of fresh ambient air at the head 
and chest levels. This applied even with ambient tempera- 
tures as high as 105 deg F. However, these tests revealed 
that more air was drawn into the car through a forward 
mounted air intake than through one at the base of the 
screen, and the use of the second type of intake does not 
obviate the need of filtration. 

Changes of the exterior colour of the roof were tried on 
the Humber car. No significant differences resulted from 
altering the original dark blue to light blue or light grey. 
However, when the roof was painted white, its temperature 
at 40 m.p.h. was reduced by about 15 deg F, and the interior 
temperature of the car was lowered by a worthwhile 3 deg F 


One of the alternative evaporator units fitted to the Vauxhall car was 
installed in the boot. The hoses seen here lead to outlet nozzles that 
are mounted in the parcels shelf immediately behind the rear seat squab 


panies making these tapes have devoted much research to 
the development of new base films and adhesives. In this 
connection, Gordon and Gotch (Sellotape) Ltd. has issued 
a booklet dealing with the properties of its range of tapes 
for electrical installations. 

As well as covering the physical and electrical charac- 
teristics of these tapes, the booklet deals with matters such 
as corrosion due to acid or alkali penetration, applications 
involving high-temperature, phasing and circuit identifica- 
tion; there is also some useful applicational information. 
The booklet, which has the title “Electrical Taping”, is 
available from the Publicity Department of the Industrial 
Division of Gordon and Gotch (Sellotape) Ltd, 8 to 10 
Paul Street, London, E.C.2. 


Oil and Grease Remover 

A COMPOUND for removing oil and grease from floors 
and other surfaces has been introduced by Oiltona Ltd, 
464 Alexandra Avenue, Harrow, Middlesex. This com- 
pound, termed Ojiltona, is similar to some of the dry com- 
pounds widely used in the United States. It is said to act 
as an absorbent and completely remove stains caused by 
oil from all types of floors, including porous concrete. It 
is neither inflammable, toxic nor abrasive. Another claim 
by the manufacturer is that it kaves no scum or stain, and 
can be used, therefore, for cleaning fabrics and carpets. 
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Part Il: The Surface Ignition Problem and its Solution by the Use of Chemical Agents 


By E. M. GOODGER, M.Sc. (Eng.), Ph.D., A.M.I.Mech.E., A.F.R.Ae.S., F.Inst.Pet. 


HE second major group of combustion problems that 

arise in spark-ignition engines falls under the general 
heading of surface ignition. As is well known, this is the 
phenomenon of secondary ignition by a heated surface within 
the combustion chamber. Such a condition can arise in the 
event of an overheated sparking plug, exhaust valve or, more 
usually, a glowing deposit of combustion products. The 
phenomenon manifests itself in different ways, depending 
upon the circumstances. In general, a portion of the charge 
is caused to burn before it would otherwise have been con- 
sumed by the spark-ignited flame, and in this sense the 
process may be termed pre-ignition. 

In mild cases, surface ignition takes place well after the 
spark-ignited flame has been formed, and the condition may 
not be detected until the engine is found to continue firing, 
that is, to run on, after the electrical ignition is switched off. 
In more severe cases, the timing of the surface-ignited flame 
may, in fact, be prior to the incidence of the spark-ignited 
flame, so that the effects are similar to those of an over- 
advanced ignition timing, that is, roughness, noise, hot 
running, and eventually knock. Knock produced in this way 
is invariably erratic, and is termed wild ping. 

Because operating severity is a contributory factor to both 
knock and surface ignition, and since high temperatures and 
pressures result in each case, the two phenomena are 
mutually provocative. In extreme cases, knock has been 
known to lead to physical damage to piston crowns, whereas 
failures as a result of surface ignition may occur in the form 
of melted pistons and battered valve springs. 

Surface ignition is becoming particularly serious with the 
progressive trend to the higher consumption ratios and will 
probably replace knock as the limiting factor. Above a com- 
pression ratio level of about 9-5:1, the advanced-timing 
effect of surface ignition leads to a very high rate of pressure 
rise which, in turn, causes a shock vibration to occur 
throughout the power train. This condition is described as 
rumble or pounding and produces a very disturbing clatter, 
similar to that of a loose bearing or incipient mechanical 
failure. 

Engine development has largely obviated the problems of 
overheated plugs and valves, but some solid combustion 
products appear to be unavoidable. Under severe conditions, 
accumulated deposits are liable to glow and act as unwanted 
sources of ignition. Remedies for deposit-induced surface 
ignition are the use of fuel additives, and these achieve their 
ends by one or more of the following mechanisms: 

(a) reduction of the extent of the solid deposition 

(b) increasing the glow temperature of the deposits 

(c) reduction of the surface ignitability of the charge. 

Examination of the published results for the materials 
shown in the following paragraphs reveals the mechanisms 
involved in each particular instance. The quantitative 
assessment of the effectiveness of these additives has, in the 
results quoted, been obtained from measurements of surface 
ignition frequency by two methods. In the first, surface 
ignitions are detected by means of an ionization-gap type 
of flame detector, in conjunction with a crank-angle sensing 
device. The second method involves the use of high speed 
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cine photography and a quartz cylinder head. The latter 
method indicates also the number of individual ignition 
centres which, in some instances, is as high as six. An 
experimental method of fuel rating, on a surface ignition 
basis, also exists: iso-octane and cumene are used as upper 
and lower reference fuels respectively, and a heated test 
surface is incorporated in the combustion chamber. 


Phosphorus 

The controlling influence of phosphorus compounds upon 
surface ignition was discovered in 1946 and applied success- 
fully in commercial motor gasolines in 1953. Of the three 
mechanisms outlined above, method b is considered to have 
the major effect. This conclusion is supported by the evi- 
dence of the glow temperatures, Table 2, obtained with 
deposit samples heated in laboratory ovens; but it must be 
borne in mind that ignition characteristics can change 
relative to each other when test conditions such as pressure, 
delay time, and oxygen concentration are changed. These 
results show that the normal glow temperature of carbon, 
which is in the region of 550 deg C, is reduced considerably 
by the deposits occurring when leaded fuels are used. Such 
deposits are more likely to glow, but the introduction of 
phosphorus raises the glow temperatures again, towards the 
original level. Too great a rise in glow temperature would 
be undesirable, since this would prevent the deposits from 
burning away, and give rise to a greater equilibrium mass. 

This reasoning on the subject of glow temperature is 
supported by the curves in Fig. 10. During the tests, the 
engine was run for 150 hours with a conventional leaded 
fuel in order to build up equilibrium phosphorus-free 
deposits. The frequency of surface ignitions was determined 
by the ionization gap technique, the detection circuit being 
switched off during the passage of the normal spark-ignited 
flame, and wild ping was detected by means of a selec- 
tive microphone. With a change over to a fuel containing 
0-2T of phosphorus additive, the rate of surface ignitions, 
after a further 50 hours of operation, had dropped sharply 
and reached a new equilibrium at 28 per cent of the former 
level. A reduction also occurred in the proportion of surface 
ignitions leading to wild ping. 

Since an appreciable running time was required to reach 
the new equilibrium condition, it is evident that phosphorus 
exerts its influence by altering the composition and behaviour 
of the deposits and not by a vapour phase reaction, which 
would have resulted in an immediate reduction to a new 
level. 

Detailed investigation into the crank-angle timing of the 
surface ignition processes showed that the 0-2T phosphorus 
reduced the frequency of surface ignitions occurring later in 
the compression stroke, and eliminated entirely the earlier 
surface ignitions. Since the earlier surface ignitions are more 
prone to promote wild ping, this represents an additional 
benefit. 

The phosphorus compounds investigated include a number 
of organic and inorganic phosphates, phosphites, and phos- 
phonates, but most commercial success has been derived 
from tri-cresyl phosphate, TCP, which is (CH,C,H,),PO,. 
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Sparking plug fouling tests conducted with a four-cylinder 
aircraft engine also gave some evidence of mechanism a. 
Deposits resulting from the use of a phosphorus additive are 
generally soft and powdery and, therefore, slough off readily 
from the supporting surfaces. In the literature, there have 
been, however, some differences of opinion regarding this 
mechanism; there has also been some conflicting evidence 
on the resulting change in octane requirement. Fleming 
et al'°, for example, quote results showing an average increase 
of 25 per cent in the extent of deposition, and of 1-7 numbers 
in octane requirement, after an equilibrium condition had 
been reached. Jeffrey et al'', on the other hand, from road 
tests with 19 cars, Fig. 11, show an average reduction in 


Fig. 13. The influence 
of additions of boron 
upon surface ignition 
A boron free deposit 


B 0-004 per cent boron deposit 


octane requirement of about 2 numbers. In the aircraft 
work discussed above, anti-knock tests were conducted 
under aviation conditions, F3 and F4 CFR, and in a single- 
cylinder aero unit; under those conditions the effect of 
phosphorus upon performance number of the fuel was found 
to be negligible. 

As indicated in Part I of this article, phosphorus additives 
also have valuable subsidiary effects, which may even 
increase engine durability. In particular, the problem of 
sparking plug fouling is eased because of the increased 
electrical resistivity of the deposits, which contain phos- 
phorus, Fig. 12. This prevents misfire, due to leakage of 
the electrical charge to earth, and consequent fouling of the 
cold plug. 


Boron 

Organic boron compounds exert a control over surface 
ignition, by a combination of methods a, b, and c. Improved 
scavenging of deposits is considered to be due to the forma- 
tion of friable lead-boron compounds, which flake off from 
the chamber walls and escape with the exhaust gases. This 


is supported by reductions, up to 45 per cent, in the mass 
of deposits accumulating on piston crowns and exhaust 
valves'*. With boron, as with phosphorus, glow tempera- 
tures of deposits from leaded fuels are raised towards that 
of carbon alone, Table 2. 

Reduction in surface ignitability is demonstrated in the 
single-cylinder engine results shown in Fig. 13. The upper 
curve shows the relative rate of surface ignitions when the 
engine contained an equilibrium deposit of boron-free com- 
bustion products. Operation with different boron concen- 
trations in the test fuel gave immediate reductions in surface 
ignition rates to the levels shown: this indicates a vapour- 
phase reaction reducing the surface ignitability of the charge. 
It is considered that this inhibition occurs during catalysis 
of CO to CO, in the pre-flame period. The lower curve 
was obtained when the equilibrium deposits were built up 
with a conditioning fuel containing 0-004 per cent boron. 
This further reduction in surface ignition rate is considered 
to be due to reduced deposition and increased glow tem- 
perature, as previously discussed. The change to boron- 
containing fuel offered an immediate improvement in respect 
of surface ignition, together with a further improvement 
with continued use. Highly aromatic fuels, which are more 
prone to surface ignition, are also more responsive to boron. 

A useful subsidiary effect of selected boron additives is a 
small increase in anti-knock rating, Fig. 14. This effect is 
found only in leaded fuels, and is more marked with aviation 
mix Ethyl fluid than with motor mix. Again, reported effects 
in respect of octane requirement increase are conflicting, 
ranging from zero to a measurable reduction. 


Organic compounds 

Little detailed information has so far appeared on the 
effects of additives of a wholly organic nature, but there is 
some indication that certain organic esters provide protec- 
tion from surface ignition by means of mechanism a, that is, 
by reducing the extent of deposition. These materials also 
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PbO 300 

PbBr, 200 
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Fig. 11, left: Change in octane requirement of an engine after 700 to 1,500 miles of operation with tri-cresyl phosphate additive dispersed in the fuel*! 
Fig. 12, right: The electrical resistance at high temperatures of deposits that contain phosphorus is better than that of those containing only lead 
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Fig. 10. Effect of phosphorus on surface igni- 
z tion rate* in an engine operated with a Depos 2 Den 
motor gasoline containing 3-6 mi TEL/imp h 
gal and having a 93-1 road octane number 
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Fig. 15. Indicator diagrams and noise records for combustion phenomena'*:'® 
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provide useful subsidiary effects in combating carburettor 
icing and acting as an upper cylinder lubricant. Carburettor 
icing is generally relieved by depressing the freezing point 
of the entrained water droplets, or by means of surface 
active agents that coat the metal surfaces of the induction 
system and prevent the build-up of ice. This same surface- 
active quality suppresses rust formation in the fuel system, 
and may be responsible for the reduced deposition in the 
combustion chamber. 


The problem of ineffective ignition 

In the compression-ignition type of internal-combustion 
engine, the major problem is one of excessive ignition delay 
after injection of the fuel, and this occurs when compression 
temperatures and pressures are too mild, for example, at 
cold-starting. When ignition does occur, the quantity of fuel 
present in the chamber is such that an uncontrolled explosive 
type of combustion takes place, instead of the desired smooth 
burning controlled by the rate of injection. This, of course, 
is diesel knock, and is manifested by rough running, heavy 
vibration and smoke. Additives can help in this problem, 
but their function is to promote combustion, not hinder it. 
Materials with a pro-oxidant action, which act as pro- 
knocks in the spark-ignition engine, are potential anti-knock 
additives for the compression-ignition engine. Although the 
knock problem is not so acute in the latter type of engine, 
a number of materials have been developed and are avail- 
able commercially as diesel ignition accelerators. These 
include organic peroxides, nitrates, nitrites, and various 
sulphur compounds. The effectiveness of these agents does 
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not approach that of TEL in gasoline, and the cost of the 
large quantities required for appreciable gain in cetane 
number — the anti-knock rating in compression-ignition 
engines—generally precludes their widespread use. 

A further interesting application of pro-igniter additives 
is the wartime Ring process tested in Germany. The 
problem was that of failure of conventional electrical ignition 
systems in aircraft engines operating at high altitude. A 
proposed remedy was to effect ignition of the aviation 
gasoline by injecting, on a time basis, a small quantity of 
highly ignitable ether into the combustion chamber. Diethyl 
diglycol ethers were used, and effective ignition obtained, 
but this work was abandoned in view of improvements 
forthcoming in electrical ignition systems. An interesting 
subsidiary effect was the suppression of knock, and this was 
due to the elimination of an end gas zone resulting from 
multi-point ignition from widely dispersed ether droplets?*. 


Conclusions 

Combustion problems in spark-ignition engines may be 
subdivided broadly into uncontrolled spontaneous ignition 
at high pressure—knock—and uncontrolled surface ignition 
at comparatively low pressure — pre-ignition, running on, 
rumble, etc. These events are summarized in Table 3, and 
represented diagrammatically in Fig. 15, which also shows 
their resulting high and low frequency noise records. In 
the compression-ignition engine, the problem consists of an 
uncontrolled burning following an excessive delay at high 
pressure. It has been proved that additives can bring relief 
in all cases. 

Although lead, in the form of TEL, has held supremacy 
as an anti-knock additive for nearly forty years, recent 
developments in engines and fuels have emphasized the need 
for alternative materials. Engine development is evident 
mainly as a progressively rising level of compression ratio, 
and this continuously accentuates the importance of the 
knock problem. Also, with automatic control of ignition 
timing, knock can be more prevalent at part-throttle opera- 
tion, especially with the more sensitive fuels. It is interest- 
ing to note that TEL also exhibits an inhibiting effect on 
pre-ignition, as shown in Fig. 16. A similar saturation effect 
is noted with increasing lead concentration. It follows that 
leaded fuels provide a measure of protection against both 
knock and pre-ignition. 

Developments in fuel refining have resulted in a wider 
use of catalytically reformed blending agents, and the 
peculiar distribution of anti-knock quality throughout the 
fractions demands lower boiling point lead carriers. TML 
may represent the solution of this problem. Manganese 
offers promise, particularly as a promoter to TEL, and 
attendant troubles with valves and plugs are mostly relieved 
by phosphorus. Some success is reported also with addi- 
tives of a wholly organic nature. These are particularly 
attractive on the basis that their combustion products are 
of the normal hydrocarbon type and therefore less liable 
than the metallic types to leave ash deposits. ° 

Water injection is a useful anti-knock measure, and it is 
cheap; the cost of the injection device could be recovered 
by virtue of the economies effected during about one year 
of average driving. Occasional attention to the adjustment 
of the injection system is advisable, and such a system is 
likely to have greater appeal to the enthusiast than to the 
more conventional motorist. As with lead addition, water 
injection also provides a useful measure of protection against 
pre-ignition. Naphthalene is not recommended as an anti- 
knock additive. 

The ideal solution to the problem of surface ignition 
would be the development of both fuels and oils that burn 
without ash of any kind, since this would effectively eliminate 
unwanted sources of ignition. Although limited progress 


Automobile Engineer, March 1961 








has been made in this direction, combustion deposits are 
likely to continue to be experienced, for many years, in 
engines that are operated under most of the conditions liable 
to be met in normal service. 

Phosphorus, in the form of TCP, 
inhibition effect upon surface ignition, by combining with 
the deposits and raising the glow temperature. Evidence on 
deposition rate and deleterious subsidiary effects is con- 
flicting, but further work will probably indicate the reasons 
for these differences. The contradictory reports on effects 
on octane requirement may, in fact, be accounted for by the 
occurrence of wild ping during the test. In the absence of 
wild ping, the octane requirement represents a true measure 
of the fuel quality necessary for freedom from knock, and 
phosphorus may not be beneficial. If, however, octane 
requirement is determined by the onset of knock in the form 
of wild ping, the result represents a combined measure of 
both surface ignition and knock, and the undisputed benefit 
provided by phosphorus in the case of surface ignition may 
well by far outweigh any adverse effects on the normal 
anti-knock requirement. Boron exhibits a triple effect, in 
reducing the extent and activity of the deposits, and the 
ignitability of the charge. A number of organic additives are 
available for surface ignition control, but little information 
has appeared in the technical literature. 

The development of a new additive is inevitably time- 
consuming and expensive, particularly when considered in 
relation to the likely sales volume, even if successful 
Development time tends to increase, rather than decrease, 
owing to the ever widening range of engine operating con- 
ditions and the increasing number of additives coming into 
use: large numbers of tests are required both to cover the 
operating ranges, and to examine possible interaction 
between individual additives in relation to engine durability 
Other motor gasoline problems that may be solved by means 
of additives include gum formation, storage instability, TEL 
destruction by sulphur, and incomplete combustion of the 
fuel in the engine cylinders. 

With the progressive rise in compression ratio, the signifi- 
cance of surface ignition, and of its remedial additives, is 
likely to grow. Research can be expected to continue, with 
the aim of finding other remedies for the combustion ills 
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incurred by the high performance of the modern motor 
engine. Further development of additives, to be used in 
small doses only, will ensure their rating high on the list 
of remedies that can be applied to cure ignition troubles. 
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Table 3—COMBUSTION PHENOMENA THAT ARE EXPERIENCED IN SOME MODERN PISTON TYPE ENGINES 
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High-frequency noise 

Physical damage to 
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Low frequency noise 

Thermal damage to 
piston 

Physical damage to 
valve springs 

Running on 


Low frequency noise 


Low frequency noise 
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Rating method Octane number, Experimental “‘Pre- Aural Cetane number, 
ignition octane 
number’”’, 
iso-octane + n-heptane iso-octane + cumene cetane + a methyl 
naphthalene 
Controlling additives Lead Phosphorous Phosphorous Peroxides 
Manganese Boron Boron Nitrates 
Organics Organics Organics Nitrites 
Water Sulphur compounds 
Naphthalene Ethers 
Automobile Engineer, March 1961 101 








LANGUEPIN SPARK EROSION 


MACHINES 


New Range Affords Choice of Precision or General Purpose Equipment 


N its relatively short industrial application so far, spark 

machining has proved to be, by a wide margin, the 
most economical method of forming irregular-shaped holes 
in extremely hard materials and of producing intricate die 
shapes with a minimum of difficulty. For example, in the 
repetition production of forging dies, the spark erosion 
process has been found to be a system capable of ensuring 
consistent accuracy, from die set to die set. With the exten- 
sion of applications of this technique to many branches of 
industry, there has been the development of more advanced 
spark erosion machine tools that raise the standards of 
accuracy of working and eliminate some of the drawbacks 
that have been found to exist in respect of earlier machines. 

A new range of spark erosion machines has been intro- 
duced by a French company, La Soudure Electrique 
Languepin, of Paris, and these machines are now available 
in the United Kingdom through the agency of a new Anglo- 
French company, Solar Weld Languepin Ltd, Fulledge 
Works, Burnley, Lancashire. There are three machines in 
the range and each incorporates a retractable tank for the 
dielectric fluid. The tank completely surrounds the work- 
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table and rises to a working level so that during an operation, 
the worktable, workpiece and electrode are submerged. The 
need to fill and empty the tank for every erosion operation is 
obviated, and time is thereby saved. 

The two larger machines, designated “Seleromat” A and 
B, are pedestal-mounted machine tools; the smaller 
“Seleromic” machine is a bench-mounted version. A com- 
plete Languepin spark machining installation comprises the 
machine tool, a spark generator, which is housed in a 
separate cabinet, and a complete filtration unit. Identical 
spark generators, filtration units and electrode - carrying 
servo-heads are incorporated in the Seleromat A and B 
models, and in each of these machines the dielectric tank 
is raised and lowered by an electric motor. Maintenance of 
the level of dielectric in the tank is automatic, and a safety 
device is incorporated to switch off the current if the 
electrode ceases to be immersed. 

The worktable of each of these large machines measures 
20 in x 25 in, has two T-slots for work-clamping bolts, and 
will support workpieces weighing up to 1 ton. Incorporated 
in the base of the machine are the supports for the worktable, 


Left: Seleromat B, ready to accept electrode and workpiece, with the 
tank for dielectric fluid retracted. The pipe leading to the electrode 
carrier is the fluid feed. Above the carrier is the vibrator unit 


Below: When the tank is in the raised position, the level of fluid is 


maintained automatically. Minor adjustments, during setting of electrode 
height, are controlled by buttons at the front of the worktable 
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Seleromat A has the same worktable as Seleromat B, and the servo head 
can be swung clear to allow free access from above to the whole area 
of the table. Projecting from behind the pillar is a fume extractor 


and the housing for the 100-gal dielectric tank and its 
pumping equipment. The flushing away of erosion debris 
is achieved by high-pressure feeding of the dielectric fluid 
through the electrode, by the explosive effect of the spark 
discharge and by vibration of the electrode. 

In the Seleromat A, the electrode carrier and its servo- 
head comprise an integral unit at the outer end of an 
articulated arm that slides vertically and swings horizontally 
on a pillar. Major vertical movements of the arm are con- 
trolled by a worm-driven telescopic screw, and quick-action 
levers clamp the arm to the pillar. Fine horizontal adjust- 
ment of the arm, for electrode positioning, is made by means 
of a simple screw device positioned at the elbow joint. 

The servo-head is carried in opposed V-slides and has a 
vertical travel of 4in. Its motion is effected by a split-field 
d.c. motor, used in conjunction with a reduction gear, 
driving a leadscrew, and control is effected by a pair of 
push buttons on the front of the worktable. Automatic 
down-feed of the electrode is governed by electrical trips, 
and the depth required can be pre-set in increments of 
0-001 in on a micrometer scale, although the scale calibration 
is wide enough for this increment to be halved in practice. 
The electrode carrier at the base of the servo-head is elec- 
trically insulated, and a vibrator can be interposed which, 
having a vertical movement of 0-0005 in at a frequency of 
50 c/sec, provides the mechanical pulsation that assists in 
the flushing of debris from the discharge area. 

The Seleromat B is a derivative of the A model. Its base 
and dielectric tank system are essentially similar, but the 
erosion head is mounted on precision co-ordinate slides that 
provide extremely accurate positioning of the electrode over 
the workpiece; the co-ordinate movement dimensions are 
9in by 12in. A column at the rear of the machine carries 
the cross slide assembly on twin vertical slideways, and 
vertical movement is again controlled by a worm-driven 
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The dielectric fluid is cir- 

culated through holes in 

the electrode and its 
carrier plote 


screw. Carried on the cross slide, and at right angles to it, 
is the longitudinal slide, on which is mounted the saddle 
for the erosion head. This saddle is traversed by means of 
a precision leadscrew fitted with a large-diameter micrometer 
drum with a vernier setting arrangement. Saddle locks are 
provided, together with precision longitudinal scales. The 


micrometer drums can be calibrated in 0-01 mm or 0-001 in 
graduations, as required, and illuminated optical vernier 
equipment is also available for attaining a high order of 
accuracy of setting 

Although primarily intended for laboratory work or for 
the manufacture of small items such as wire-drawing dies, 
the “Seleromic” is equipped with manually operated retrac- 


In the Seleromic bench model, 

raising and lowering of the 

tank is done by the handle 
on the right 


tion mechanism for its dielectric tank. There is no forced 
circulation of dielectric, for the erosion rates of the items 
treated on a machine of this size are extremely low. Several 
refinements are incorporated in this model that are not 
usually found in machines of similar size, but there is no 
precision control of the lateral movements of the work head. 
A more elaborate version of the “Seleromic” is planned, with 
accurate controls for electrode positioning. It will be 
designed and built in this country 

The generator unit for common use with Seleromat A 
and B spark erosion machines, designed to maintain powerful 
and regular spark discharges, is housed in a steel cabinet 
83in high, 55in wide and 28in deep. Power is derived 
from a three-phase a.c. supply of 440 volts at 50 cycles. 
The output voltage of a single-phase alternator is tuned to 
a predetermined value and fed into a bridge rectifier circuit. 
Positive pulses from the rectifier bridge are used to charge 
one of four banks of capacitors, which discharge between 
the electrode and the workpiece. 

A “warm-up” delay switch is fitted to the full wave bridge 
rectifier. Housed in the cabinet is a push-pull servo amplifier 
for maintaining a constant spark gap between electrode and 
workpiece. The amplifier controls the motor in the erosion 
head of the machine, and the voltage across the spark gap 
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is integrated and compared with a reference voltage. Any 
error is amplified and fed directly to the servo motor to 
make the necessary corrections to the gap width. 

A four-position heavy-duty switch controlled from the 
front of the cabinet is used to select the rate of erosion. 
The settings are marked “roughing”, “semi-roughing”, 
“finishing” and “super-finishing”. A small pilot switch, 
working in conjunction with the heavy-duty switch, open 
circuits the d.c. excitation supply to the alternator field and, 
therefore, allows the range to be changed without touching 
any other controls. This ensures that the switch is always 
operated when the passage of current has ceased, and 
consequently very little wear occurs at the contacts. 

Provision is made for the movement of the servo-head to 
be stopped automatically at any predetermined depth of 
penetration without switching off the complete generator 
equipment. Alternatively, the controls can be set to switch 
off the whole installation at a predetermined depth. By this 
means, the equipment car be left running without attention 
for considerable lengths of time. 

Filtration of the fluid at the rate of 11 gal/hr is afforded 
by a unit which is a separate entity from the generator and 





the spark erosion machine. The filter comprises 19 cylin- 
drical elements, built up from paper discs, and will remove 
particles down to 1 micron in size. Fluid enters the 
elements from the exterior and deposits its solids on the 
edges of the packed discs. The accumulation of these solids 
on the surface of the filter element is removed by com- 
pressed air, blown through the element. 

A pressure of 30 Ib/in® is desirable for back-blowing, and 
this is usually obtained from the shop air supply system. 
Where shop air line supplies are liable to be contaminated, 
however, the use of standard cylinders of nitrogen delivering 
at 301lb/in* is an economical way of ensuring clean blowing. 
One such cylinder will last approximately 6 months. 
Renewal of the filter packs is required at about 12-month 
intervals. The necessary frequency of element cleaning is 
dependent on the amount of heavy-rate erosion work under- 
taken, but on single shift working it need not exceed twice 
per working week. Deposits removed from the filter pack 
exterior are collected in a special tray built into the filter 
unit. The unit incorporates two pumps, one for scavenging 
from the erosion machine and the other for returning clean 
dielectric fluid to the container on the worktable. 





Non-Return Air Valve 


A DIRECT air flow valve has been introduced recently 
by Alan Muntz and Co. Ltd, of Browells Lane, Feltham, 
Middlesex. It is the subject of a patent and is the result 
of more than ten years’ development work, followed by 
some three years’ testing in service. During this time, the 
valves have been run in special air compressors operating 
at 3,000 r.p.m, and endurance tests of 5,000 hours at 
2,500 r.p.m. have been carried out without failure. Tests 
on a suction valve at 5,000 r.p.m. have also been completed 
successfully. By fitting the valve to a commercial air com- 
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pressor, the output was increased by 20 per cent and the 
fuel consumption decreased by about 10 per cent. Although 
the valves were originally designed for air compressors, 
recent experience has shown that they are also suitable for 
use in two-stroke engines and chemical plant requiring 
quick acting non-return valves. 

As can be seen from the accompanying illustration, this 
valve differs from more conventional automatic ones in two 
important respects. First, the sealing blades trail in the 
direction of flow, with the result that the air does not have 
to change direction as it passes through the valve, and the 
losses are, therefore, low. Secondly, the blades do not move 
bodily to open the valve, but roll back from a fixed edge: 
this action, and the consequent low inertia loading, results 
in not only smooth and progressive opening and closing 
but also long life and the ability to operate at high speeds. 
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The design of the new valve was based originally on that 
specified in the patents of Schurter and Eichelberg; but as 
more experience was obtained, new features were evolved 
and incorporated in the latest units. In the range now 
being manufactured, there are two classes, of which the 
first is designed to give the lowest possible losses and is 
principally intended for operation on the suction side of 
a compressor, where temperatures are low. The second 
group of these valves was designed to withstand higher 
temperatures and more severe pressure reversals: as a 
result, their losses are slightly higher than those of the first 
group. To cover a wide range of applications, the valves 
are designed so that the number of sections in each can be 
varied to suit the throughput required. 

All the valves are rectangular in shape and, therefore, 
pockets to contain them can be easily cored in castings. 
Generally, these pockets are satisfactory in the as-cast con- 
dition, but, if necessary, broaches can be passed through to 
give them a better finish. Apart from this, the only 
machining required is that for the flat sealing face on which 
the valve seats when it is installed in its housing. 


Coach Heating 


IN THE January 1961 issue of Automobile Engineer there 
was an article describing the Clayton Dewandre coach 
heating system, in which only one heat exchanger and fan 
assembly is employed. It has since come to our notice that 
a similar arrangement, termed the Dawson system, was used 
about two years ago cn vehicles operated by Scottish 
Omnibuses Ltd, of New Street, Edinburgh. 


Cromard Liners 


DIESEL and petrol engine manufacturers with plants in 
Spain, South Africa, India and Jugoslavia may be interested 
to know that Laystall Engineering Co. Ltd, of Dixon Street, 
Wolverhampton, have completed agreements for the produc- 
tion of their Cromard, chromium plated cylinder liners in 
these countries. Moreover, liners of their range are already 
scheduled for initial fitting in locally produced diesel 
engines in all these countries except South Africa. 
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New Plant and Tools 


Recent Interesting Developments in Production Equipment 


N automatic lathe for the rapid production of small, 
slender components, is now being manufactured in this 
country under licence from the Bechet Co. of France. This 
machine is marketed by Dowding and Doll Ltd, 346 
Kensington High Street, London, W.14, and built by Parker 
Engineering Service Ltd. It incorporates a sliding head, 
five toolholders and a drilling, tapping and screwing unit 
that embodies three spindles. 

Two of the spindles are for operations such as drilling, 
reaming and centring, and they can be used when either 
stationary or rotating. The third spindle is for threading 
operations, and enclosed gears are incorporated for the 
purpose of varying the speeds according to the pitch of the 
screw; in addition, this spindle can be run in reverse. Of 
the five toolholders on the tool bracket, three are on slides 
disposed radially above the work area, and the other two 
are on a rocking beam below it; all five have micrometer 
adjustment in both radial and longitudinal directions. 

Lathes with capacities for either 16 mm or 10 mm 
diameter bar can be supplied, and a slotting attachment is 
available for the 10mm model. The spindle speeds of the 
two models are from 570 to 5,700 r.p.m. and from 900 to 
9,000 r.p.m. respectively, and for each speed there is a 
choice of 50 camshaft speeds. Components up to 4in long 
can be produced, and production rates of from 6 to 1,800 
per hour are possible, according to size and complexity 


Single spindle, sliding head automatic lathe 
(Dowding and Doll Led) 
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A file 


Weighing 5 /b, this pneumatic hand saw has a stroke of 32 in 
required 


chuck, to replace the saw collet, can be fitted if 


(Consolidated Pneumatic Tool Co. Ltd) 


A lubricant injector for adaptation 


to pressure die-casting machines 


(Foundry and Metallurgical Equigment Ltd) 


Pneumatic Saw and File 

A new, lightweight hand tool that accommodates either 
a saw blade collet or a file chuck, has been introduced by 
the Consolidated Pneumatic Tool Co. Ltd, 232 Dawes Road, 
London, S.W.6. It is powered by an air motor, the rotary 
motion of which is converted by a cam system to recipro- 
catory motion. The speed of operation of the blade or file 
is 1,500 strokes/min and the stroke length is 7 in. A 
manually operated valve is employed for starting and stop- 
ping the mechanism, and a built-in speed regulator can be 
used to adjust the cutting rate to the requirements of the 
task in hand. For the lubrication of the motor, oi] is con- 
tained in a reservoir incorporated in the handle, and the 
gears are manually lubricated by removing a plug and 
pouring oil in through a filter. In order to keep swarf clear 
of the work, the air exhausted from the motor is directed 
downwards, through the nose of the tool, to impinge on the 
blade or file. The weight of the unit is 5lb and the overall 
length is 144 in 


Lubricant injector for pressure diecasting machines 
Foundry and Metallurgical Equipment Co. Ltd, of 
Netherby, Queens Road, Weybridge, Surrey, have intro- 
duced an automatic lubricant injector for the plungers of 
pressure diecasting machines, where the use of heavy lubri- 
cants is generally considered essential. The injector assembly 
is a two-stage unit capable of dispensing heavy graphite- 
bearing compounds: the first stage draws lubricant from a 
supply tank and pumps it to the second stage at a pressure 
of approximately 200 lb/in*; from there the lubricant is 
pumped at pressures up to 1,500 Ib/in* and in quantities 
ranging from 0-045 in® to less than 0-005 in’. For precision 
in delivery of lubricant, distance pieces of lengths that vary 
according to the quantity required are incorporated. The 
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pumping system has a full scavenging action which ensures 
that build-up within the system is prevented. 

With the injector in operation on a pressure diecasting 
machine, an injection is made after every cast, and this 
affords consistent but not excessive lubrication. Economy 
of lubricant is one of the advantages of the system, and 
there is reduced wear on both plunger and sleeve. In 
addition to this, the lubricant injector can be fitted to existing 
machines. The unit operates from a compressed air supply 
of 60 to 150 Ib/in?, and it can be controlled by an air pilot, 
a solenoid or a mechanical roller system. 


Press transfer feed unit 

By the addition of the Turner self-contained transfer feed 
unit a standard press can be converted, without modifica- 
tion, into a transfer feed press. This transfer unit is 
operated either pneumatically or hydraulically, or its motion 
can, if desired, be mechanically linked to that of the press. 
As can be seen in the illustration, a row of fingers is 
mounted on each of two long parallel transfer bars. When 
the unit is in operation these bars are situated along each 
side of the lower dies of the press. Between pressing 
operations they are given alternately longitudinal and 
transverse movement so that workpieces are gripped, 
carried to the next station, and deposited. 

At each end of the base plate of the transfer feed unit is 
a guide block in which slide two short rods, each of which 
is parallel to and rigidly attached by a short arm to a 
transfer bar. With the unit in the rest position, these arms 
are disposed vertically, with the bars above the rods. Thus 
the movement of the transfer bars is longitudinal when the 
rods slide in their guide blocks, and lateral when the rods 
and arms rotate through a small arc. At one end of the 
unit the two rods are extended and their ends threaded, so 


that they mate with two nuts that are fixed in a crosshead. 
One of the nuts has a left hand thread, the other a right 
hand thread, and the threads are of an identical coarse pitch. 

In the illustration the crosshead is in the foreground. 
Its intermittent reciprocating action is imparted by two 
pneumatic cylinders mounted parallel to the transfer bars. 


Accurate control in the dispensing 

of diamond lapping compounds 

is afforded by a syringe with 
micrometer-action plunger 


(Engis Ltd) 


Right: A standard press is made 

to serve as a transfer feed press 

by the addition of this unit 
(Turner Bros. Ltd) 


At this end of the unit there is a track block set between 
the two arms that join the transfer bars to their guide rods, 
and on each arm there is a lug that registers in a groove in 
the adjacent side of the track block. Since the configuration 
of the grooves is such as to constrain the arms initially to 
move only rotationally, and this motion is imparted by the 
action of the nuts in the crosshead, the movement of the 
crosshead at first does not give corresponding longitudinal 
motion of the transfer bars. Thus, the rows of fingers 
approach and grip the workpieces. 

Further movement of the crosshead then causes the bars 
to be displaced longitudinally, and the work is progressed 
through the die. At the end of its stroke, the crosshead 
trips a switch and the cycle is reversed : the fingers release 
their grip and return to start the cycle again. Various inter- 
locking devices are incorporated to ensure that the press 
does not operate when work is being transferred nor when 
there is a drop in the pressure of the air supply to the 
pneumatic cylinders. 

The standard transfer feed unit has a tool space of 
28 in X 4 in, that is, 7 pitches of 4 in, or any similar combina- 
tion. However, special units can be supplied according to 
requirements. The unit is readily removable from the 
press, to allow for reversion to normal working. Its manu- 
facturers are Turner Brothers Ltd, Galvanic Works, 
Cliveland Street, Birmingham. 


Syringe for diamond lapping compounds 

Since cost is the most significant feature of diamond 
lapping compounds, as compared with other lapping 
materials, it follows that in the interests of economy all waste 
must be minimized. In any lapping operation, only a minute 
quantity of diamond paste is employed and great economies 
are possible if complete control is retained over the amount 
used each time. With this in mind, a new micrometer-action 
dispenser, known as the “Hyplicator”, has been introduced 
by Engis Ltd, of Gabriel’s Hill, Maidstone, Kent, who are 
manufacturers of “Hyprez” diamond grinding and lapping 
compounds. These compounds may cost as much as £120 
per ounce, and the various grades cover the whole range of 
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This automatic polishing machine sprays compound on to the mop as 
the workpiece, mounted on a jig, slowly rotates 
(B. O. Morris Ltd) 


cutting and finishing processes for soft, hard and very hard 


materials. 
Nylon is used for the moulded body of the dispenser, and 


Around the knurled 
annular 


for the threaded shaft of the plunger. 
nut that controls the action of the plunger is an 
groove in which registers the spigot end of a set screw that 
is mounted in the body, so that there is virtually no unwanted 
axial movement of the plunger. A removable nozzle is 
screwed on to the other end of the body, and it can be fitted 
to a freshly loaded body when all the compound in the first 
one has been used. In this way, none of the compound 
remaining in the nozzle is wasted. 

Since the dispenser is intended for one-handed use, the 
knurled screw can be operated by the thumb, so that precise 
quantities of paste are delivered. Since the body is of trans- 
lucent material and different grades of paste are of different 
colours, identification of the grade within is easy; an 
additional advantage of this translucency is that an operator 
is more likely to be impressed with the need for economy if 
he can see the plunger moving. 


Automatic profile-polishing 

Components such as metal beadings, fascia surrounds 
and window vent frames can be treated on the Morrisflex- 
Hammond automatic profile polishing machine recently 
introduced by B. O. Morris Ltd, Briton Road, Coventry 
The jig on which an article must be mounted for polishing 
is specially shaped to the same profile as the article. This 
jig is, in essence, a flat plate with, underneath, a vertical 
flange round its periphery. On the top face is the quick- 
action clamp for holding the workpiece, and around the 
flange is wrapped a roller chain constrained to follow both 
the concave and convex edges. 

Several pads are fixed at intervals around the lower edge 
of the flange. In operation, these rest on the polished work- 
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Replacing the cartridge elements in the gas filter does not involve 
breaking the pipe connections to the filter casing 
(Alfred Bullows & Sons Ltd) 


table of the machine and allow the jig to slide over it. A 
sprocket that projects from the surface of the table, with its 
axis vertical, meshes with the roller chain, and in operation 
causes the jig and workpiece to rotate slowly. Continuous 
engagement of the drive sprocket is assured by the presence 
of a pressure roller that bears against the back of the flange 
immediately adjacent to the sprocket. This roller retracts 
below the work surface between operations. Beneath the 
table are the electric motor for the drive sprocket, and the 
control system for the spraying of polishing compound 

The polishing head is adjustable to any angle, and an 
ammeter is incorporated that serves to indicate the pressure 
on the mop; floating polishing heads are available, for 
applications involving irregular outlines. Incorporated in 
the head is a spray gun for the polishing compound, and 
there is provision for varying both the spray timing and the 
quantity of compound delivered. Two or more polishing 
heads can be employed at a time, if required. 

It is stated that the system is more suitable for batch 
production or where long, awkward workpieces are to be 
treated. The standard table size is 40 in X 30in, but this 
can be extended by outrigger Two sizes of 
polishing head are available, one with a mop 16 in diameter 
x5in wide, and the other 12in diameter XK 34 in wide 
Edge grinding instead of polishing can be carried out on 
this machine, by using an abrasive band attachment on the 
Dust extraction equipment is available, to 
B. O. Morris Ltd. 
that 


secuons 


polishing head 
suit the requirements of the customer 
are able to accept sample workpieces for test so 
recommendations on treatment can be made. 


Charcoal filters 

Alfred Bullows and Sons Ltd, of Long Street, Walsall, 
have introduced a range of activated charcoal filters designed 
for use in compressed air systems where the presence of oil 
in the air stream is not acceptable. There are five capacities 
of filter in this range: 3ft°/min; 10ft*/min; 30 ft*/min; 
60 ft®/min; and 120ft'/min. The charcoal is supplied in 
the form of an expendable cartridge which has to be replaced 
at intervals; it is contained in a metal casing whose lid is 
sealed by an O ring. 

The air inlet and outlet unions are respectively at the 
bottom and side of the casing, so that air connections do 
not have to be broken when a filter change is made. Brackets 
on the casing provide for four-point wall mounting. An 
average normal life of the cartridge elements is claimed of 
1,000 to 1,500 working hours. It is also claimed that the 
filters remove not only all oil from the air but also the 
unpleasant smell of oil normally associated with air 
compressors and pneumatically operated equipment. 





This hydraulically operated clamp, when released, automatically swings 
away from the workpiece to rest at 90 deg to its operating position 
(Power jacks Ltd) 


Automatic hydraulic clamping 

This small device is basically a rocker arm, pivoted in the 
centre, with a jack under one end imparting a clamping 
action on any object placed under the other end. Jacking, 
in this case, is done by a small hydraulic ram that is 
embodied in the casting on which the central pivot assembly 
is mounted. The pivot, however, is swivel-mounted so that 
the rocker arm, when not clamping, can be turned to a 
position at right angles to its working position, to increase 
the space available in the work area. 

Both the swivelling movement and the clamping action are 
effected hydraulically, and both these movements are con- 
trolled by a common lever. Operation of this lever causes 
the arm to swing from its rest position to its clamping 
position and then to clamp; when the hydraulic pressure is 
turned off, the clamp is released and the arm swings back. 
These clamps are quick-acting and can be used singly or 
in series. They are each secured to a work surface by only 
two bolts. They are designated Newton Swing Clamps, 
and are manufactured by Power Jacks Ltd, Acton, London, 
W.3. Their overall length is 7in, and the width is 34 in; 
the maximum clamping force is 1,160 lb. 


Rack clamp 

Although the standard G clamp, and adaptations of it, are 
widely used in virtually all branches of industry, there are 
several drawbacks associated with this type of fixture, par- 
ticularly in applications to welding processes and those done 
by unskilled labour. For instance, the length of the screw 


One of the features of 
the rack clamp is 
protection for the screw 
against weld spatter 
(Carver and Co. Ltd) 


invariably is such that useful time is wasted in adjustment 
to accommodate components of different sizes. Again, when 
for convenience a small component is secured by a large 
G-clamp, side thrust occasionally causes the screw to distort. 
In addition to this, the screw threads may rust or be subject 
to weld spatter, and the wear and tear of abrasive materials. 

The Carver rack clamp was originally designed for use in 
welding and has been found suitable for many other types 
of clamping operations quickly and efficiently. Its fixed jaw 
is an extension of the rack, and the movable jaw carries a 
pin that rests in the selected position on the rack and also 
acts as a pivot for the final tightening of the clamp. Among 
the advantages claimed for this tool, in which the screw is 
short and well shielded, are a powerful grip without clamp 
distortion, and absence of the danger of weld spatter. Its 
components are cadmium plated for rust resistance. By 
virtue of its fine pitch screw a clamping force of over 1,000 lb 
can be applied, and the shortness of the threaded portion 
obviates bending or side play. 

A degree of angular movement of the pad of the movable 
jaw enables it to grip securely on odd shapes, and, if desired, 
the clamp can be arranged to operate in reverse for use as 
a jack. It is also possible to use the clamp as a wrench. 
There is a choice of two sizes of clamps: one has 6 in 
capacity and the other 12in; a heavy duty model is also 
available. The manufacturers are Carver and Co. (Engineers) 
Ltd, Eldon Street, Walsall, Staffs. 


Gear deburring 

A semi-automatic machine, designated the D-Burr gear 
deburring machine, is being manufactured by Burrows and 
Smith Ltd, of Leicester, and marketed by Alfred Herbert 
Ltd, Edgwick Works, Coventry. In operation, the gear being 
treated is mounted on a freely rotating spindle and the 
grinding wheel, in the form of a worm, engages with the 
gear and simultaneously rotates it and removes the burrs. 


There is provision for 
vertical, longitudinal 
and swinging adjust- 
ment in the workhead 
of this self-contained 
deburring machine ; spur 
bevel, and helical gears, 
and sprockets, can be 
successfully treated 
(Alfred Herbert Ltd) 


The spindle on which the gear is mounted is embodied in 
a tilting workhead that has provision for vertical, longitudinal 
and swinging adjustments, so that spur, bevel and helical 
gears, and also sprockets up to as much as 12 in diameter, 
can be treated. 

This workhead has a handle at its lower end, and the 
gear tilts towards the grinding wheel as the handle is lifted; 


a spring-loaded stop comes into operation as the gear 
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approaches the wheel, to slow the rate of tilting until, finally, 
a positive stop is reached. It is necessary, therefore, for the 
operator to maintain a constant pressure, with his right hand, 
on the handle, while deburring is in progress. Since the 


switch lever for the grinding wheel is spring-loaded to return 
to neutral when released, the operator’s left hand has to be 
used to keep it depressed. Since both his hands are engaged, 
safety is assured. The grinding wheel is 8 in diameter by 


Electronic Microswitches 


AMONG the items of equipment in the category of indus- 
trial control gear now available is a device termed the Cam 
Pick-off, which is manufactured by Servo Consultants Ltd, 
of 10 Bouverie Place, London, W.2. This device can be 
described best as an electronic microswitch. It is actuated 
by a moving part of the machinery to which it is applied, 
and it has the advantage that it does not come into physical 
contact with the part. Since the pick-off, which is a 
transistorized unit, has no moving parts, it cam operate 
without adjustment for very long periods. Applications 
include automatic machinery, machine tools, batch counting 
and process control. 

The unit is intended as a substitute for the more conven- 
tional arrangement of a pair of electrical contacts actuated 
mechanically by a cam. It can be actuated by a cam, rack 
or similar device made of magnetic material. The gap 


between the end of the pick-off and the cam can vary 
between 0 and 0-030in. for the “on” condition, and should 
be more than 0-25 in for the “off” condition. A response 
range from zero to 1,000 c/min is claimed, and the accuracy 
of resolution is said to be +0-020 in, giving an angular 
accuracy of approximately 25 min of the arc obtained with 
a 6 in diameter cam. 

Type 400 is intended to operate electronic equipment 
where relatively high output impedance is acceptable. The 
output voltage changes from one limit to another during 
0-030 in transition of the cam edge, and the output impedance 
is 40 kQ. The type 401 unit has been designed to operate 
electro-magnetic devices requiring more power than that 
obtained with the previously mentioned pick-off. Typical 
applications are relays, solenoids and counters. Warning 
lamps can also be operated directly by the unit, which can 
be used at a maximum rate of 752 with a supply of 10V. 
Another unit, type 402, is available and is intended primarily 
for operating fast electronic counters and logic stages 
requiring fast pulse rise times. The speed of transition from 
one output to another is substantially independent of the 
cam speed, and the rise time is 35,sec. Its maximum load 
impedance is 40 kQ. 

The overall length of the pick-off is 64 in and the overall 
dimensions of its attachment flange are 2in x3in. This unit 
can be operated from a 7 to 10 V d.c. power supply. Either 
supply rail can be earthed; alternatively, both can be left 
floating. The manufacturers state that the current consump- 
tion of the types 400 and 402 is 25 mA and that of the 
type 401 is approximately 200mA. A Plessey Mk 4 three- 
way plug connector is employed with this instrument. 
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li in wide by 2jin bore, and its head is adjustable trans- 
versely. It is pre-formed according to the appropriate pitch 
and form of the gear to be deburred, and the claim is made 
that to discard a worn wheel is more economical than making 
an effort to re-form it, since one wheel is capable of 
deburring 100,000 teeth. As an example of the speed of 
which this machine is capable, it takes only 15 sec to chamfer 
both sides of a 30-tooth, 8 d.p., 20 deg pressure angle gear. 


Factory Flooring 


IN CERTAIN areas of factory floors, where heavy traffic 
or spilled corrosive materials damage the surface, maintenance 
is constantly a problem. To obviate these difficulties, a new 
flooring composition, called Epifior, has been developed by 
Tretol Ltd, of The Hyde, London, N.W.9. ir is a combina- 
tion of special resins and aggregate which, it is claimed, will 
adhere strongly to all floors. This coloured, non-slip top- 
ping is applied as a jin thick layer. It is resistant to 
chemicals, oils and acids, and has good abrasion resistance as 
well as being capable of withstanding hard wear. Tretol 
Epifior can be laid easily by firms’ maintenance staffs. 
Further technical details can be obtained from the 
manufacturers, whose address is given above 


Heat Treatment 


MANY requests for general information concerning the heat 
treatment of iron and steel are received by the National 
Bureau of Standards, of the U.S. Department of Commerce. 
Therefore, a monograph, No. 18, has been prepared to 
answer these enquiries and to give, simply, a working know- 
ledge of the basic theoretical and practical principles involved 
in the heat treatment of iron and steel. The effects of various 
treatments on the structures and mechanical properties of 
these materials are described. Some theoretical aspects and 
technical details discussed only briefly, or omitted 
entirely, to avoid confusion owing to over complication 
The monograph also contains a complete list of all current 
structural, tool, and stainless steels and their recommended 
heat treatments 

Its title is “Heat Treatment and Properties of Iron and 
Steel”, and it is by Thomas G. Diggis and Samuel J. 
Rosenberg. The monograph can be obtained, price 35 cents, 
from the Superintendent of Documents, U.S. Government 
Printing Office, Washington 25, D.C. Orders from outside 
the United States must be paid for in American currency 
and should include an additional quarter of the publication 
price, to cover mailing costs for dispatch overseas. 


are 
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TAPE-CONTROLLED PIPE BENDER 


Operating on a Punched-Tape Programme, the American “Bend-O-matic’’ Machine Produces 
Exhaust Pipes from Straight Tubing at the Rate of Six Accurately Positioned Bends per Minute 


YSTEMS of numerical control for drilling, milling, and 

profiling machines are now widely available, and their 
employment has extended from the laboratory or tool room 
to the production shop. As regards production, these 
systems have proved to be of great value where an extensive 
range of components of basically similar type has to be 
produced in batches of different quantities. In such cases, 
the down-time occasioned in the changeover of tooling and 
setting between batches is likely to become a major factor 
affecting economical operation. 

An American company, the Nu-Era Corporation which 
supplies exhaust pipes for passenger cars and trucks, was 
faced with this specific problem, and to meet it the General 
Machinery Division of the Baldwin-Lima-Hamilton Cor- 
poration designed and developed the novel “Bend-O-Matic” 
machine here illustrated. This is claimed to be the first 
application of numerical control to a pipe-bending machine. 

A complete programme of operations for bending an 
exhaust pipe is punched on a standard paper tape; commonly 
about 18in is required. Programmes for all the range of 
different pipes to be produced are coded and held in a 
storage unit. In addition to the three major motions—linear 
advance, polar orientation, and angular bending of the 
tube—the following auxiliary functions can be programmed: 
1. Select one of ten dies 
2. Position one of ten dies 
3. Cut-off 
4. Operator’s instructions 
5. Cycle stop 
6. Polar clamp—On 
7. Polar clamp—Off 
8. Headstock clamp—On 
9. Headstock clamp—Off 
. Wiper block—On 
. Wiper block—Off 
. Flattening die—On 
. Flattening die—Off. 


Inserting a punched-tape programme for a complete operational cycle 
into the tape reader. Tapes are prepared on a standard tapewriter 


Except for loading and unloading, operation of the 
machine is completely automatic. To produce an exhaust 
pipe, the machine operator selects the appropriate tape pro- 
gramme, inserts it in the tape reader incorporated in the 
machine, loads straight tubing of the required diameter and 
wall thickness into the machine, depresses the starting 
button and, when the cycle is completed, unloads the bent 
pipe. Actual cycle time on the prototype machine illustrated 
is approximately two minutes. Precise bends are made at 
the rate of 6 per minute but on subsequent models the 
performance will be slightly improved to a rate of about 
6} bends per minute. The three main functions performed 
by the machine are (1) move, position, and bend the pipe; 
(2) move, position, and flatten the pipe; and (3) position the 
pipe and cut off. 

Although the machine will accept straight tube in lengths 


Loading straight tubing, 
stocked in 16 ft lengths, 
into the “‘Bend-O-Matic”’ 
machine. After bending 
and flattening, the pipe is 
cut to length automatic- 
ally by an incorporated 
saw, completing the cycle 
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up to 36ft, the arrangement, in this instance, is to hold 
stock in cut lengths of 16ft for convenience in handling, 
storage, and stock control. It has been found that exhaust 
pipes for virtually all American passenger cars and trucks 
are 8ft or less in length and, consequently, two pipes can 
be produced from each stock length of tube. The cut-off 
operation is programmed to saw the stock tube, following 
bending and flattening operations. 

Incidentally, only four basic sizes of tube—diameter and 
wall thickness—are needed to cover the requirements of the 
entire current range of vehicles. In all, about 750 different 
exhaust pipes are produced. Overall dimensions of the 
machine are 8ftx10ftx6ft and it can be accommodated 
with adequate space for the operator to load and unload, 
provided 16ft stock is used, in a floor area of 1,500 ft 

Most machine tools require only a single type of servo 
drive for all motions. On the “Bend-O-Matic” machine, 
however, there is a need for two types of drive. Direct 
current electric motors are used for the linear feed and the 
polar rotation of the pipe, but a hydraulic drive is employed 
for the bending motion in order to provide the necessary 
torque in the small space available on the machine. The 
first motion, linear feed of the tube, requires a high position- 
ing speed of 50ft/min. This is approximately three times 
as fast as the highest positioning speed of a conventional 
machine tool motion. 

A positioning accuracy of +0-05in is demanded in this 
operation, so special precautions have been taken to obviate 
the large overshoot that could be expected in such high- 
speed positioning movements. Polar rotation of the tube, 
the second motion, is, as regards positioning, relatively 
straightforward. Interlocks are provided to maintain 
constant accuracy in this movement. 

For the third motion, bending of the tube, the high torque 
required dictated the use of a hydraulic drive. Commonly, 
a proportionally controlled servo valve is recommended for 
such drives in machine tool applications. In this instance, 
since the accuracy of the bend is not closely limited—actually 
+ 1-8 deg—a two-speed servo valve is employed in order to 


A fully bent exhaust pipe held by the machine, on the completion of the 
sequenced automatic cycle, ready for off-loading 


keep the drive as simple as possible. This makes available 
a fast movement with a slow approach speed. 

On the prototype machine, input data can be set up in 
the control equipment by manually operated switches. 
Normally, however, it is set by means of the standard 
one-inch wide, punched tape, such as is used throughout the 
machine tool industry. Tapes may be programmed on one 
of a number of standard tapewriters and the data-handling 
apparatus is integrated with the control functions so that 
no delay need be experienced during the input of new 
information. While the machine is operating from previously 
supplied instructions, new data can be stored for a succeed- 
ing programme. In operation, while one portion of the 
machine is performing its programmed function, another 
part is being reset ready for the next sequenced function. 


POWDER-WELDING PROCESS 


A New Method for the Manual or Mechanized Deposition of Stellite 


Heat-resistant, Corrosion-resistant, and Wear-resistant Hard-facing Alloys 


EGARDED rather as a complementary addition to than 
a rival of existing methods of hard-facing, including 
spray fusing, sprinkle fusing, and gas welding, this new 
process is particularly suitable where a relatively thin overlay 
of hard metal is required. Recommended thickness of the 
overlay is from 3; in to vs in, with a preferred maximum 
deposition of 4 in thick in a band up to 2in wide. Best 
results are obtained where the section of base metal is thin; 
! in to 3 in being the optimum thickness, but weldable 
material thicker than j in can be handled satisfactorily. Most 
rapid coverage is obtainable on stainless steels. 
Outstanding advantages of the process, claimed by Deloro 
Stellite Ltd, of Highlands Road, Shirley, Solihull, Warwick- 
shire, are that it is simple to operate, is twice as rapid as 
arc welding, four times as fast as gas welding, and involves 
the minimum risk of work distortion. Spraying and fusing 
are performed in a single operation, the deposit is relatively 
smooth and needs little finishing, there is low dilution of the 
deposit from the base metal, and powder loss is negligible. 
As with all powder-depositing techniques, it is not recom- 
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mended for building up a square edge or shoulder, and 
sudden changes of section should be avoided. 

Equipment required is two bottles of acetylene, one bottle 
of oxygen, one bottle of argon, a balanced-pressure powder 
hopper, a No. 50 spraying pistol fitted with a special powder- 
weld attachment, an argon supply changeover valve, and the 
necessary connecting hoses. Both the hopper and the pistol 
are manufactured by the Schori Division of F. W. Berk 
and Co. Ltd. Oxygen and acetylene gases are fed directly 
from the bottles to produce the heating flame, independent 
of the powder feed. In order to convey the powder without 
oxidizing either the powder or the hard-facing deposit, argon 
is used as the conveying gas. Powder is supplied from the 
standard powder hopper, as is normally used in metal 
spraying. Taken together, these items provide powder- 
welding apparatus that is exceptional, since powder supply 
and oxy-acetylene flame conditions can be varied infinitely, 
and independently of each other, to suit the work. 

The first essential in preparing the component for hard- 
facing by this technique is that the surface should be cleaned 
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DELORO STELLITE POWDERS 





Deposu 
Hardness 
DPH 


Approximate Composition 


Powder a 
Co Cr W ; Si Fe 
Cobalt base 
SF. 6 1,170 
1,140 
1,125 
1,050 
Nickel base 
SF.50 
SF.60 


1,050 
1,020 











of all traces of oxide and grease. This can be satisfactorily 
achieved by various machining operations and additionally 
or alternatively by degreasing. It is not necessary to grit 
or shot blast the surface, as is commonly required for metal 
spraying. The preferred preparation is a machined, shallow 
recess. As the powder is deposited to form a molten pool, 
the walls of the recess serve as a natural guide, thus assisting 
the welder, whose aim should be to fill the recess completely. 

Recesses should preferably be not more than 2-0 in wide 
and the deposit should finish not more than 0-1 in thick. 
A thickness range of 0-030in to 0-080in may be regarded 
as the optimum. The powder feed, after the lines have been 
purged with argon, is first adjusted by manipulation of the 
control valve at the base of the powder hopper. In control- 
ling the coating thickness, the intensity of the flame used 
must be regulated in association with the rate of advance 
of the torch over the work being treated and also the angle 
at which the work is set to receive the powder flow. 


Schori Model 50 pistol incorporating the powder-weld adaptor 


Fusing temperatures and data on Deloro Stellite powders 
suitable for deposition by the Schori powder-welding equip- 
ment are shown in the accompanying table. The powder- 
weld process has less effect on the base metal than the more 
familiar oxy-acetylene welding process using Stellite rod, 
since the maximum local temperature in the area of 
deposition is very much lower. It is customary to apply 
hard-facing overlays to components that are in a normalized 
or annealed state. The conditions of service, however, may 
demand the protection of components composed of special 
steels that are capable, after heat treatment, of considerable 
hardness and strength. In such instances, the actual hard- 
facing should never be attempted on the material in the 
hardened condition. The component should, therefore, be 
annealed before hard-facing. 

The area to be protected must be raised to a temperature 
of 600 to 700 deg C prior to commencing the actual 
deposition of metal. A limiting factor in assessing the pre- 
heating temperature is the oxidation effect of this preheat on 
the steel surface. The best type of material to be hard-faced 
by this method would be one of stainless or oxidation- 
resistant steel. For this reason, metal up to } in thickness 
is better suited to the technique than thick metal of irregular 
section. The relatively high and uniform preheat demanded 
for the technique is a safeguard as regards local stresses 
during welding. It is primarily for this reason that distor- 
tion effects on components hard-taced by this method are 
reduced to a minimum. 

Subject to the requirements of service and the grade of 
Stellite chosen, the hard-faced component may be heat treated 
(oy oil quench, not water quench) to obtain the required 
properties in the base metal. The actual hard-facing deposit 
will be unaffected by this heat treatment. In the majority 
of cases, the only heat treatment necessary after powder 
welding is slow cooling in lime or kieselguhr, or a stress- 
relieving time and temperature cycle dependent on specifica- 
tion of base material and metal thickness. Powder weld 
deposits may be left in the “as welded” condition or finished 
with conventional carbide tools or by grinding. 

Powder welding with Stellite alloy powders is suitable for 
protecting engine valves and valve seats against combustion 
heat and lead corrosion and for providing wear-resistant 
surfaces on push-rod ends, tappet faces, rocker pads, thrust 
buttons and similar items. The process can readily be 
mechanized, by the provision of relatively simple positioning 
and traversing equipment, in order to reduce the time and 
skill currently required to hard-face such components by 
using the more conventional oxy -acetylene welding method. 


Diagrammatic layout of Schori equipment for the deposition of hard-facing alloys. Details show the three positions of the bench-mounted control cock 
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COMPUTERS IN 
TRANSMISSION DESIGN 


Their Application for the Analysis of the Drive Line Vibration Characteristics 


OMPUTER analysis of automotive drive trains has 

helped to deal with the many, and ever increasing, 
combinations of power plants, transmission extensions, and 
propeller shafts. In advanced design programmes, the 
computations have been useful in picking out the drive-line 
arrangements most likely to have inherent vibration 
problems, so that they could be scheduled for test as early 
as possible to allow plenty of lead time for development. 
Direct applications have been made—destructively high 
stresses reduced by modifications to increase the tuning 
ratio—but the benefits of being able to see rapidly the effects 
of the variations of a length, weight, or stiffness, and of 
knowing what phenomena can and cannot be explained by 
the given set of assumptions, are probably of the greatest 
value. 

All American cars of conventional layout have a drive 
train with certain basic features, Fig. 1. The engine 
transmits its power through a clutch or torque converter, a 
transmission and transmission extension, to the propeller 
shaft with universal joints at each end, and thence to the 
axle carrier. Flexibility in the torque converter housing, 
transmission extension and propeller shaft gives rise to two 
types of vibration phenomena. 

Unbalance in the propeller shaft excites a first order 
vibration of the system. The unbalance, of course, may be 
anywhere in the shaft, although if it is at the centre it is 
more serious than at the end. First order vibrations 
excited by drive-lines mostly occur at higher speeds, in some 
cases beyond the top speed of the car. They can be very 
serious and, at the critical speed can cause failure of the 
propeller shaft, transmission extension, or torque converter 
housing. 

The universal joints generate second order forces and 
moments, the magnitudes of which are proportional to joint 
angularity. Since these cause vibration at a frequency of 


Fig. 2. Curves plotted to determine resonant frequencies of vibration 
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two per revolution of the propeller shaft, vibrations caused 
by these forces take place at car speeds in the normal driving 
range. The problem in this case is not stress but noise. 
The vibrations are transmitted through the engine mountings 
and suspension to the body shell. There are usually at least 
four of these periods and some, unpredictably, are louder 
than others. 

It has been usual to think of these phenomena in terms of 
the so-called propeller shaft critical speed, that is, the 
resonant frequency of the shaft with both ends attached to 
fixed universal joints. This vibration frequency of the shaft 
as it is mounted in a balance machine is easy to measure 
and to relate to length, diameter, and metal thickness. But 
this approach did not give much more information than that 
all drive-line frequencies would rise and fall with that of 
the propeller shaft. There was, of course, a considerable 
body of experience to draw on in formulating and develop- 
ing a transmission line design but there were still surprises. 
An analytical approach, made possible by the digital com- 
puter, has enabled some of the surprises to be obviated and 
predictions of design value to be made. 


Computer Analysis 

The object of the computer analysis was to take into 
account the important facts neglected by the propeller shaft 
critical speed approach. It was clear that flexibility in the 
power plant and in the axle carrier are important and that, 
where possible, the input to these components should be 
derived from drawings and experimental data, with a mini- 
mum of manual reduction. It was known that the principal 
axes of mass and of flexibility are close to horizontal and 
vertical in all components, and that vibration could, there- 
fore, be considered as the vector sum of two independent 
planar vibrations. Damping, although significant, was 
neglected, with the feeling that it would not greatly affect 
resonant frequency values and their mode shapes. 

The power plant and the propeller shaft were considered 
as non-uniform beams, the mass and flexibility of which 
varied along their length. These beams are assumed to be 
composed of increments, each consisting of a flexible, weight- 
less beam with its mass and moment of inertia concentrated 
atone end. Since the increments may be small and the mass 
distributed as continuously as desired, no inaccuracies are 
introduced. Considering the increment to be part of a 
beam executing linear planar vibrations, and, given flexibility, 
length, mass, and moment of inertia, we can express the 
four variables, displacement amplitude, angular amplitude, 
shear force amplitude, and bending moment amplitude, at 
one end in terms of the other end. This is done by means 
of four simultaneous equations for each segment into which 
the beam is divided. Of course, with many increments, to 
express one end of the beam in terms of the other 
algebraically would be extremely laborious, and even 
numerically requires much computation. This, then, is 
where the digital computer comes in. 

A scheme is devised where the computer operates on the 
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Fig. 1. Drive-train arrangement typical of that used in American cars 


constants, such as flexibility and length, of the first incre- 
ment, to form the coefficients of its simultaneous equations, 
which it then stores; next, it forms the coefficients of the 
second, operates on those of the first to form a new set 
which relates the left-hand end of the first increment with 
the right-hand end of the second, forms the third set, and 
forms a new set relating the left-hand end of the first 
increment with the right-hand end of the third increment; 
this repetitive process continues until the last segment of the 
beam is reached and the conditions at one end of the 
complete beam are expressed in terms of those at the other. 


Fig. 3. Deflection curves, showing the vertical modes of vibration 
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This gives four simultaneous equations in eight variables. 
To solve these equations we need four more equations, which 
will constitute the boundary conditions. In the case of the 
power plant, both shear and bending moment are zero at 
the front end, because it is not connected to anything. At 
the rear end, bending moment must be zero because of the 
universal joint. If we then make the amplitude of the shear 
force arbitrarily equal to +1,000 Ib, all the variables can be 
solved. This process is repeated for each frequency. 

So far as horizontal vibration is concerned, the axle carrier 
may be considered as perfectly rigid, so that the displace- 
ment amplitude of its nose is zero. Therefore, for the right- 
hand end of the propeller shaft, the displacement and the 
bending moment, because of the universal joint, are zero. 
At the left-hand end, the bending moment is zero and the 
shear is assumed to be — 1,000 Ib. 

The amplitude of motion of the power plant and propeller 
shaft at the first universal joint are plotted against frequency. 
Where the curves intersect are the frequencies at which the 
amplitudes of motion of the shaft and power plant are equal. 
Since this is the true final boundary condition for both, it 
is the frequency at which they resonate together. The choice 
of any arbitrary force would result in the same frequencies 
and, since damping has not been considered, the amplitudes 
of the points of intersection have no real significance. 

In one sense, this is nothing more than a graphical solution 
of two equations, one relating force and displacement at the 
end of the transmission extension, and the other relating 
force and displacement at the front end of the propeller 
shaft. This could have been done on a computer with the 
output as resonant frequencies, but the graphical method 
contributes to understanding the phenomena. Under the 
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propeller shaft critical speed theory, it is assumed that the 
power plant is infinitely stiff and massive. If this were so, 
the engine amplitude curve on the drive-train resonance 
plot would be a horizontal line through zero deflection, and 
there would be one resonant frequency where the propeller 
shaft line crosses it. 

Where the axle carrier is not rigid, there are provisions 
in the programme for replacing the boundary constraint 
yn=O, with Va=kyn, where k is a tabular function of 
frequency, which has been derived from experimental data, 
and V is the shear force amplitude. This is shown in Fig. 2. 
In addition, it is possible to insert flexible mountings at any 
point in either member. This has application in problems 
such as that of intermediately supported propeller shafts, 
and has been used to confirm the unimportance of engine 
mountings so far as the critical speed problem is concerned. 

Once the resonant frequencies have been determined, a 
second part of the computer programme can be used to 
compute values of the forces and displacements for those 
frequencies at each of the increments. This permits us to 
draw mode shapes and to locate the po:nts of high relative 
force and bending moment. Typical mode shapes are 
shown in Fig. 3. 

The input is prepared almost entirely from detail drawings. 
As part of the preliminary chassis design procedure, the 
transmission components are divided into increments, and 
masses and flexibilities are computed from measured areas 
and area moments of inertia—an exception is the torque 
converter housing, which is less a computation than an 
estimate based on measurement and experience. All this 
information is then entered into the computer, the constants 
for each increment being on a separate input card. With 
this system, changes in length can be made by adding or 
removing cards, and the line-up of components is simply a 
matter of stacking appropriate decks of cards. 

As it stands now, this programme will give us only 
relative, not absolute, amplitudes. To take damping into 
account we develop the concept of tuning ratio as follows. 
The propeller shaft, being essentially a simple tube with no 


Fig. 4. This diagram 
shows that there is a 
relationship between 
the ratio of propeller 
shaft critical speed: 
power plant resonant 
frequency and the 
amplitudes of the first 
and second resonances 


Fig. 5. Location of the 
vibration nodes at diff- 
erent frequencies. This 
information is particu- 
larly useful in connec- 
tion with the avoidance 
of the transmission of 
noise through the 
engine mountings 


Location—im 


Automobile Engineer, March 1961 





contained fluid or rubbing parts, contributes an insignificant 
part to the total damping in the drive-train: the major part 
is contributed by the engine and, to a lesser extent, the 
carrier. Considering only the propeller shaft and the power 
plant, the problem is to gain some idea of how to make the 
damping that exists contribute most to the reduction of 
amplitudes at resonant frequency. It can be shown, Fig. 4, 
that there is a relationship between the ratio of propeller 
shaft critical speed : power plant resonant frequency and the 
amplitudes of the first and second resonances of the system 


Deva Metal 


ONE of the exhibits that will be shown at the Engineering, 
Marine, Welding and Nuclear Energy Exhibition, at 
Olympia, from 20th April to 4th May, is a permanently self- 
lubricating metal. It is termed Deva metal and is manu- 
factured in Great Britain by Universal Metallic Packing Co 
Ltd, of Beehive Works, Edderthorpe Street, P.O. Box 237, 
Leeds Road, Bradford 3. The material, which is a homo- 
geneous and non-porous solid, is made by compacting 
natural or colloidal graphite powder with primary or alloyed 
metal powders. Its self-lubricating properties are said to be 
maintained, irrespective of wear, over a wide range of tem- 
peratures. This quality, it is claimed, is obtained by virtue 
of the formation of a graphite film on the contacting metal 
surfaces, as they rub together. The manufacturers state that 
the metal can withstand high temperatures and PV factors. 

Various grades of bronze, brass and iron are used as the 
metallic constituent, so the range of materials covers 
operating temperatures between — 330 deg F and 1,100 deg F. 
Deva metal is easy to machine and, despite its graphite 
content, its Brinell hardness value is between 50 and 82, 
and its compressive and tensile strengths are respectively 
from 12 to 18 tons/in* and 4 to 7-5 tons/in*. The coefficients 
of expansion quoted are between 9x 10° and 11 x 10° per 
deg F, and the coefficients of friction vary from 0-05 under 
favourable conditions to 0-3 under very unfavourable con- 
ditions. The material is stated to have been used success- 
fully under dry conditions at PV factors of more than 
100 x 10° Ib/in® per lineal ft/min and it is also claimed to 
perform well in the presence of water, gases and vapours, 
which are absorbed by the graphite and assist in establishing 
a lubricating microfilm between the contacting metals. 


Testing Crankcase Oils 


A SYMPOSIUM on the subject of the engine testing of 
crankcase lubricating oils is to be held by the Institute of 
Petroleum at the Hotel Metropole, Brighton, from 17th to 
19th May, 1961. Among the objects of the symposium is 
to inform industry and other interested parties of the work 
carried out by the various Institute of Petroleum Committees 
in connection with the development of standardized test 
procedures for crankcase lubricating oils. In addition, the 
symposium will include a survey of the work carried out 
on engine testing and lubricating oils by Continental and 
American organizations. It is also intended to survey the 
requirements of the British, American and European armed 
forces and navies, as well as those of automobile and diesel 
engine manufacturers. Finally, it is hoped that, by discus- 
sion of these aspects, it will be possible to decide upon the 
action necessary to achieve better co-ordination of all efforts. 

Among the contributors are members of General Motors, 
Chrysler and Ford of America, as well as some from the 
Continent of Europe. It is important, therefore, that repre- 
sentatives of the British industry contribute so that their 
views may be made equally widely known. The cost of 
membership of the symposium is £6, for which one set of 
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The output of the programme can be varied to suit its 
purpose. In addition to locating the resonant modes, Fig. 2, 
mode shapes at the resonant frequencies can be plotted in 
terms of deflection, Fig. 3, or equally well in terms of shear 
force or bending moment along the drive train. Fig. 5 is 
particularly useful for an understanding of noise phenomena. 
Since the noise due to second order vibrations is transmitted 
through the engine mountings, it will be proportional to the 
distance of the mounting from the vibration node at the 
resonant frequency. This is a significant factor in design. 


pre-prints is supplied and members can attend an informal 
but official dinner on 18th May; light refreshments are also 
provided during the meetings, and there will be, tor 
members, a discount of 25 per cent on the cost of one copy 
of the proceedings when published. Registration and hotel 
booking forms and copies of the programme can be obtained 
from the Institute, 61 New Cavendish Street, London, W.1 


Planning Chart 


A SIMPLE mechanically operated wall chart, termed the 
Dia-Plan, is obtainable from Badenia Calculators Ltd, 
72 Red Lion Street, London, W.C.1. Its dimensions are 
22 in x 24in, and it is constructed of aluminium. A graph 
sheet is clipped to the chart, and the scale can be typed on 
a detachable paper strip which slips into an indicator bar 
on the side of the chart. Along the base is a series of 
28 reels, around which pass coloured ribbons. Variations of 
the quantities represented in the columns are indicated by 
manual rotation of these reels, which move the ribbons up 
or down in the columns above them. 

At the end of each charting period, the location of the 
ends of the ribbons, and the date and other information are 
marked on the graph paper, which can then be filed for 
later planning and comparison operations. A transparent 
cover protects the chart against dust and also prevents 
accidental movement of the control reels at the base. 


The recently introduced Dia-Plan chart is extremely easy to operate 











New Cold-Forging Press 


A British-Designed and Built Press, Exerting a Working Pressure of 200 
Tons, 30 Deg Before Bottom Dead Centre, Specially Developed for Rapid 
Stroking and Multi-station Tooling 


BRIEF reference to this press, the Colforg, Type P 300, 
was made in a recent issue.* It constitutes one unit of 
the complete range of machine tools and equipment for cold 
forging steel components now made available by Cold 
Forging Ltd, of Hanworth Road, Sunbury-on-Thames, 
Middlesex. Designed specifically for cold-forging opera- 
tions, it was first demonstrated at the Machine Tool 
Exhibition at Hanover last autumn. Outstanding features 
of the press are its structural rigidity, well-supported ram, 
ease of tooling changeover, and operational versatility. 
Conservatively rated to produce a working pressure of 
200 tons at 30 deg before bottom dead centre, the press is 
capable of forging a wide variety of parts differing in size 
and weight. Particularly, it is suitable for the use of 
multiple tool units and can withstand substantial eccentric 
loading. With multi-station tooling and automatic work 
transfer, up to eight progressive forging operations can be 
performed each stroke, and automatic loading and unloading 





* “Automobile Engineer’, December 1960. 


Colforg Type P300 press with eight-station tool and automatic feed 


Epicyclic reduction gear 
in main drive to the crank- 
shaft (Diagrammatic only) 





equipment can be provided. Such tooling set-ups are 

designed as complete units that can be pre-set in the tool 

room ready for rapid changeover between batches of work. 

The press frame is a robust, welded steel structure, fabri- 
cated in sections and tied together by four vertically 
arranged pre-stressed tie-rods. Internally the sections are 
braced to resist lateral deflection. This design ensures 
complete stability and insignificant stretch, despite the 
relatively low weight of the framing. 

To maintain a high degree of dimensional accuracy in 
continuous operation requires not only extreme rigidity in 
the machine structure but also maximum accuracy and 
freedom from “play” and “yield” in the various working 
parts of the machine. An example of the care taken to 
ensure this is furnished by the ram slides. These are 
exceptionally long, extending down below the horizontal 
working plane of the tools to ensure complete control. They 
are also carried above the level of the pivot point of the 
connecting rod, and are fitted with wedge-type adjusting 
devices to enable all slack to be taken up. Such a design 
permits eccentric loading of the press without causing 
uneven lateral pressure on the tools. 

An overhead-mounted 20 h.p. motor drives the flywheel 
through a three-step, multi-vee belt drive to provide stroke 
rates of 60, 75 and 90 per minute. The crank is engaged 
through a clutch which is of the pneumatic-setting, spring- 
release type. Mounted on the opposite end of the crank- 
shaft, the brake is of the spring-setting, pneumatic-release 
type. Controls for these units are electrically interconnected 
for safety reasons in event of pneumatic failure. Between 
flywheel and crankshaft a reduction of rotational speed is 
provided by a special epicyclic gear. The line drawing of 
this unit is merely diagrammatic. Actually it employs 
double-helical gears throughout, and is remarkably quiet in 
operation. It is claimed to be the first application of this 
type of drive to a power press, and affords a number of 
advantages : 

1. Rapid braking of the press is improved since the moment 
of inertia is considerably smaller than that of more 
conventional types. This contributes to quicker control 
of press operations and to quicker reaction to safety 
devices 

2. Compact design of the flywheel and axle 
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. Smooth and silent operation 

. Complete enclosure of the gears permits the continuous 

circulation of lubricating oil, and prevents the ingress 

of dust or dirt 

Safety guards or coverings are unnecessary as there are 

no other exposed moving parts 

. Dimensions of the gear unit can be smaller, due to the 

torque being distributed between three planet gears. 

The capacities of the flywheel and motor are such that a 
high amount of energy per stroke is available; such as is 
necessary for extrusion operations. Large bronze bearings 
support the crankshaft, and the short connecting rod is 
articulated to the ram by means of a ball joint. Ram height 
is adjustable by a worm drive which screws one element of 
the ball joint into the connecting rod. Adjustment is effected 
manually on machines built for the continuous production 
of a single component but a separate motor drive is pro- 
vided on presses for general use on batch production. The 
weight of the ram is counterbalanced by four springs. 

Of the fail-safe type, the pneumatic system incorporates 
modern electrical apparatus to prevent any of the controls 
from being actuated in the event of a defect. Owing to the 
versatility of this press, it was necessary to adopt an 
extremely flexible safety system. The control system is of 
the low-voltage type for obvious reasons, and terminates in 
a jack box. This box may contain any desired number of 
jacks—normally six—all of which are connected in series. 

Safety devices, therefore, are of the closed-circuit type, 
usually in the form of micro-switches. These are actuated 
by the various safety trips which come into action in the 
event of failures such as tool fracture, feed defects, or 
ejector blockage. The switches are connected to the jacks, 
which are then plugged into the box, and any sockets not 
used are short-circuited. Whenever a safety device comes 
into action, however, the pneumatic release is instantly 
tripped and the machine is stopped within 10 deg of its 
cycle of rotation. 

In the event of the tool jamming at the bottom of the 
stroke, equipment is provided whereby the press can be 
operated very slowly by hand in order to release the tool. 
This takes the form of a small gear wheel which can be 
engaged with the toothed wheel attached to the flywheel, 
the gear then being rotated by hand with a long-shafted key 

Specially designed ejector mechanism is operated by a 
cam on the main crankshaft. The cam can be easily and 


SPECIFICATION 





Type P w2 





Working force, 30 deg before 
b.d.c 


400 ton 

45, 60, 90 
48, 45, 75 h.p 
28 °5 in 

5 in 


Strokes per minute 
Main motor 

Width between uprights 
Stroke 

Max. ram adjustment 0-75 in 
Max. distance, bed to ram 19 in 
Bed area 28 x 31 in 
Ram area 20 x 29 in 
Ejector stroke 
Overall dimensions 
Weight, approx 


x27 in 


2in 
7x4xilft 
11 ton 


2in 
9x43%«135ft 
20 ton 











quickly changed, which facilitates a variable control of the 
ejector stroke and time cycle. An adjustable threaded con- 
nector in the main linkage arm of the ejector system makes 
possible a variable operating height of the ejector. The 
main shaft is also extended to provide a positive auxiliary 
drive for various cam-controlled feeder mechanisms. 

All important bearing points—the main bearings, con- 
necting rod bearings, ram slides, and the main bearings in 
the ram—are automatically lubricated by a motor-driven 
pump system which feeds oil to the bearing points at 
correct, metered rates through individual pipelines. All 
other bearing points of the machine are lubricated through 
grease nipples. Both the lubrication system and the pneu- 
matic supply units are mounted on the top of the machine. 

The main driving motor of the machine, which is elec- 
trically coupled to the oil pump motor, is started by an 
automatic star-delta switch which is controlled from the 
main cabinet attached to the right of the machine. This 
includes the necessary controls for selecting automatic and 
manual operation, while on the operating panel on the 
right-hand front side of the machine are mounted the push 
buttons for selecting single-stroking, inching, normal opera- 
tion, and stop. The entire panel is supported on resilient, 
anti-vibration mountings. Incorporated in the control 
system are a number of safety devices that effectively 
prevent any damage occurring in the event of faulty opera- 
tion or overloading. All British official safety regulations 
for power presses are fully satisfied. 

A larger model of this press, designated P 302, has a 
working force of 400 tons. The technical specifications of 
the two models are summarized in the table on this page. 


Machine Life Finance 


MONG the problems with which manufacturers, large and 
small, are faced is the financing of tooling programmes. 
Hitherto, these have had to be financed either by introducing 
permanent capital or by entering into a hire-purchase agree- 
ment. The latter agreements have been generally on a flat 
rate basis and transactions limited mostly to periods of three 
or four years. A new method of financing is described in a 
booklet entitled “Machine Life Finance”, issued by 
Engineering Finance Ltd, one of the United Dominions 
Trust group of companies. 

In normal cases, the equipment itself is the only security, 
and the finance charges are calculated on the reducing 
balance outstanding, and at an annual rate linked to the 
bank rate. Among the advantages of the scheme are that 
an expensive tooling programme can be undertaken without 
the introduction of permanent capital and the associated 
liabilities. Moreover, there is no need for registering any 
charge, and the firm’s bank or other credit lines are 
unaffected. The arrangement should be of particular assis- 
tance in that it enables re-equipment to be undertaken when 
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it is most convenient : for example, a programme could be 
implemented that otherwise might have to be postponed 
owing to restrictions in departmental capital allowances. 
Payment for the new machinery can be made out of 
retained earnings and spread over a long period. The terms 
can be varied to suit the customer’s book-keeping arrange- 
ments, and the initial payment is a matter for negotiation 
in each case. Investment and depreciation allowances can 
be claimed, and there are no legal charges or stamp duties. 
A hire-purchase agreement is used, so the right to 
surrender the equipment can be exercised at any time. A 
firm surrendering in this way will be liable for any 
difference between the outstanding balance and the price 
for which the equipment can be sold, but will have the 
opportunity of collaborating in respect of its disposal. Also, 
the contract can be paid up in full, without penalty, at any 
stage. The arrangements do not apply, however, to vehicles 
or to industrial equipment with a high rate of depreciation. 
Copies of the booklet can be obtained free of charge from 
Engineering Finance Ltd, 29 Pall Mall, London, S.W.1. 
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FINNED TUBES 


Helically Wound, Continuous-fin, Heat-transfer Tubing of 


Ferrous or Non-Ferrous Metals, for Heating, Cooling and 


N many fields of industry the currently higher standards 

of thermal efficiency and operating efficiency increase the 
demand for heat-exchange equipment. On road vehicles, 
heating and demisting apparatus, engine coolant radiators 
and lubricating oil coolers are common. Combustion 
heaters, air-conditioning apparatus and refrigeration plant 
are used for passenger and load-carrying transport vehicles, 
particularly in areas subject to either one or both extremes 
of climatic conditions. Increasing interest is being shown 
in air-conditioning schemes for passenger cars and, in the 
future, such equipment may become a fairly common 
requirement in certain export areas. 

An important component item in much of the equipment 
intended for use on road vehicles is finned, heat-transfer 
tubing. To meet current and possible future requirements, 
the Key-Leather Co. Ltd, of 5 Urswick Road, London, E.9, 
installed and is operating plant to manufacture helically 
wound, continuous-fin tubing in lengths up to 18ft. The 
product is, of course, used exclusively in the Company’s 
extensive range of heaters for passenger cars and commer- 
cial vehicles. 

As stock material it can be supplied in straight lengths, 
with fins wound for specific distances and spaced from each 
other, to give a simple cut off leaving tube ends of suitable 


Air-conditioning Equipment 


length for connections. Alternatively, tubes are supplied in 
cut lengths, in serpentine bends in one or two planes, 
and in single or multiple coils for heaters or exchangers of 
different patterns. Straight or curved cut lengths can be 
assembled in spaced end plates, with the protruding ends 
of pairs of adjacent tubes coupled by means of a 180 deg 
tubular bend, to restore continuity. 


Finning machines 

On the special machines employed for winding the strip 
fin on the tube, three types of finning can be produced, all 
from conventional, reeled, flat strip stock. The basic 
machine is standardized and special types of finning head 
are fitted to handle the different patterns. A line drawing 
shows the three varieties—straight, flanged and crimped. 
Each type of machine is made in two sizes, having core 
tube capacities of from 0-8 in to 4-0 in outside diameter and 
0-4in to 1-0in outside diameter. That for producing the 
crimped fin—the most widely used pattern—is also built in 
a still smaller size having a tube capacity of from 0-24 in to 
0-48 in outside diameter. 

Fin height on the tube is determined by the tube diameter 
and the specific requirement in each case, and is limited by 
practical considerations in production and machine capacity. 
As regards capacity, fin height may be up to 2-0in and 
1-0in on the larger and smaller machines respectively for 
straight and crimped patterns, and up to 1-2in and 0-6in 
for the flanged type. On the smallest crimped-fin machine, 
fins up to 0-48 in high can be wound. 

In all the finning operations the strip material must be 
secured to the tube before winding is started, since the strip 


Welding the end of the fin strip 
to the core tube before winding 
is started. The termination of 
the winding must also be welded 


Automobile Engineer, March 1961 





Set up of tooling for production 

of crimped-fin tubing, showing 

strip feed, forming rolls, and 
the fin guide plates 


is wound under tension. With crimped or straight finning 
it is essential also to secure the strip at the finish of the 
operation, or at any position where the finned tube is 
required to be cut. At Key-Leather, the practice is to 
secure the fin to the tube, using Sifbronze, so that end 
connections can subsequently be attached to the tube with 
a Johnson Matthey low-temperature brazing alloy, such as 
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Three types of continuously wound fin; straight, flanged, and crimped 


C4 or Silfoss. Consequently, any risk of releasing the fin 
during the later operation is obviated. 

With flanged finning, however, due to its greater rigidity, 
the termination welding operation is not necessary. Thus, 
continuous lengths of flanged-fin tubing can be produced 
and cut into lengths as required, thereby effecting a saving 
of time and material. Actually, production speeds are 
approximately 33 per cent faster than for straight or 
crimped fins. Other advantages of the flanged fin are 
improved rate of thermal transfer, due to the increased 
contact area between fin and tube and, as compared with 
crimped fin, somewhat easier cleaning or defrosting 


Tube and fin materials 

Virtually any metals can be used for tube and fin, and 
any combination of metals, in order to meet specific 
requirements. Steel, copper, brass, and aluminium tubes 
are all currently being produced. When steel tube is called 
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for, the special Bundy tubing, now produced in Britain, is 
commonly used. This, it will be recalled, is a double- 
walled tube wrapped from a single strip that is copper- 
coated on the inside and tinned on the outside. Of course, 
solid drawn or seamed tubing is also used when specified. 
All-aluminium finned tubes are produced for aircraft appli- 
cations. No special difficulty is encountered in the produc- 
tion of these tubes, but Argonarc inert gas-shielded welding 
equipment is required for securing the fin to the core tube. 
The thickness of fins may range from 0-006 in tinned copper 
to 20 S.W.G. tinned steel 


Machine construction 

All machines are of generally similar construction and 
appearance, and are mounted on a fabricated box-type 
pedestal housing the driving motor and a steplessly variable 
cone belt gear. On the left of the machine is a large worm 
reduction gear from which a drive is taken through three 
universally jointed shafts to slightly serrated feed rollers in 
the finning head on the right of the machine. These shafts 


Graph showing length of fin strip of specific width required per foot run 
of ranges of tube diameters and fin pitches 





Multi-coil tube element for Key-Leather ‘‘Monsoon” two-fan heater 


which are slidably splined, enable the feed rollers to be 
radially adjusted in relation to the machine axis to accom- 
modate tubing of different diameters. 

All elements of the drive are enclosed and run in an oil 
bath and a clutch is provided between the variable-speed 
gear and the machine driving mechanism. Power is furnished 
by a three-phase, pole-changing motor, thus making avail- 
able alternate high-speed and low-speed ranges, each 
infinitely variable within limiting ratios. 

Finning speeds on the smaller crimped-fin machine, for 
example, range from 58 to 324 r.p.m. and from 117 to 
626 r.p.m. for tubing of 0-394in diameter, and from 24 to 


134 r.p.m. and 49 to 262 r.p.m. for 0-985 in diameter tubing. 
By using a steplessly variable gear, the drive can readily be 
adapted to suit different fin materials and a range of strip 
widths and thicknesses. 


Production 

The core tube is inserted from the left of the machine, 
through the worm-geared driving head and into the feed 
rollers located in the finning head. These rollers are then 
adjusted, by means of a single lever on the finning head, to 
engage the tube and to clamp it sufficiently tightly to impart 
a virtually positive drive. The lever is locked in its adjusted 
position by means of a screwthreaded grip. A handwheel 
immediately to the left of the lever is then operated to set 
the angle of the rollers relative to the machine axis and thus 
determine the rate of tube feed and, consequently, the pitch 


Serpentine bend in two planes for special heat-exchange unitS 


of the finning. This setting is infinitely variable between 
pitches of three and ten per inch of tube. Adjustment of 
pitch can be made while the machine is in operation as, for 
instance, where it is desired to wind to a closer pitch to 
provide additional support to the core tube in the region of 
a subsequent bend. 

Strip stock for the fin is loaded on a ball-bearing reel 
stand positioned at the rear of the machine. The strip is 
run through guide rollers at the rear of the tool box in which 
the special crimping wheels are mounted. These wheels 
are selected from a range to suit the width of strip being 
handled, and their relationship is adjustable to regulate the 
depth of the corrugations formed in the strip. Opposite the 
tool box is arranged the holder for the two guide plates 
which support the crimped strip perpendicular to the tube. 

When a new reel of fin strip is being loaded, the end of 
the strip is threaded through the guide rollers and fed by 
hand through the crimping wheels until it reaches the upper 
surface of the tube, to which it is welded. The outer guide 
plate is removed and, when the tube has been given a half- 
turn with the crimped strip lying against the inner plate, the 
outer plate is replaced over the strip and secured. Both the 
tool box and the guide plate holder are universally adjustable, 
enabling them to be readily set to position the fin perpen- 
dicular to the tube. The surface of the tube is roughened 
and scored by the feed rollers before the fin is wound. This 
serves a useful purpose in removing rust or scale from steel 
tube, ensuring a firm metal-to-metal contact between tube 
and fin, and improving conductivity. 


Tube bending 

Typical serpentine and coiled elements for vehicle heaters 
are illustrated. Usually, the finned tubes are bent by hand 
over wooden formers or mandrels. Small bench-mounted 
bending machines are employed for setting the bare tube 
ends. The minimum practical radius of bend for a con- 
tinuously finned tube is three times the diameter of the core 
tube. Reference has been made earlier to two methods of 
fabricating tubes to facilitate bending; by omitting fins in 
the bend area and by reducing the fin pitch in the area. 


Test facilities 

The Key-Leather Company is equipped to 
evaluate heat exchange apparatus for vehicle application. 
It can undertake the design, development and testing of 
air-conditioning equipment to meet specific operating con- 
ditions in any climate and also the manufacture of either 
component items or complete systems ready for installation. 


test and 


Finned tube element of cab heater for municipal transport vehicles 
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CURRENT PATENTS 


SELECTED ABSTRACTS OF RECENTLY 


Reducing body roll on corners 


GPVERAL methods are suggested not 

only of reducing the roll of a vehicle 
that is rounding a corner, but also of 
causing it to lean inwards if this is deemed 
necessary. In each of these methods, the 
slight outward movement of the body 
relative to the axles is made to operate a 
mechanism that increases the rate of the 
outer springs and decreases that of the 
inner ones. The simplest of the methods 
is illustrated. 

One of the axles of a vehicle is con- 
nected to the body B by three linkages, 
two of which are at the ends of the axle, 
and are duplicates, and the other is 
approximately at the centre. In each of 
the end linkages, there is, just inboard of 
the wheel, a short vertical lug projecting 
from the top of the axle and, further 
inboard, a vertical swinging arm A sus- 
pended from the body B; a horizontal 
link G interconnects them. Above link G, 
and approximately parallel to it, is a 
radius arm C whose pivoted end is 
coupled to a lug projecting vertically 
downwards from the side of body B, and 
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attached to its free end is a roller F that 
runs on link G. Between body B and the 
free end of arm C is the road spring E 
for that side of the car. 

Between these two linkages there is the 
third. A lug J projects downwards from 
the body, and a lug H upwards from the 
axle; between their ends is a horizontal 
coil spring K which is disposed approxi- 
mately centrally between the wheels 
When outward movement of the body 
relative to the axle occurs, its degree is 
determined by the rate of the spring K 
As the roller F moves along link G it 
varies the effective rate of road spring E, 
so that the outer spring becomes stiffer, 
and the inner one softer. 

Provision is made in the specification 
for the springs E to be replaced by torsion 
bars pivoted at the fulcrum of arm C, and 
for the single transverse spring K to be 
replaced by two pre-stressed compression 
springs, one on each side of a central lug 
on the axle. Additionally, the variations 
of effective stiffness of the road spring can 
be controlled by a linkage connected to 
the steering mechanism of the vehicle, or 
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by an auxiliary device such as a pendulum 
switch that is responsive to centrifugal 
force In these springing 
arrangements are such that the body does 
not need to move transversely relative to 
the axle; instead, the springs themselves 
move along link G, and they can either 
move bodily or be pivoted at their upper 
ends. Patent No. 856497. Daimler Ben 
Germany 


cases, the 


Telescopic dampers 
A FEATURE of the design of telescopic 
“4 dampers, as set forward in this speci 
fication, is that compensation is effected for 
the variations of the effective volume of 
the piston rod that arise during the normal 
working of the damper. This compensa 
tion is afforded by the presence of an air 
cavity within the structure of the damper, 
and various ways of incorporating such a 
cavity are put forward. Another claim is 
that the specified designs are simple, and 
suitable for mass production techniques 
In the upper left illustration, the com 
pensating air space is shown contained 
within a hollow piston C. The piston 
comprises two cup shape pressings joined 
In ene of these is a hole through 
a shouldered portion of 
the piston rod B. Fixing is completed by 
the peening over of the rod. A small-bore 
tube D extends radially inwards from the 
wall of the piston to approximately its 
axis; through this tube, the fluid 
into and out of the piston. A perforated 
baffle E, to obviate frothing, is fitted at 
the inner end of the tube. Fixed, at their 
centres, immediately above and below the 
piston are two flat flexible plates F and G 
diameter is such that there is a 
fine radial clearance between them 


together 
which protrudes 


passes 


whose 
very 
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ISSUED SPECIFICATIONS 


and the cylinder body A; these plates bend 
when subjected to the dynamic force of 
the damping fluid, and tend to adopt the 
shape of the ends of the piston. By 
suitably modifying the shape of the piston 
components, therefore, adjustments can 
be made in the flow rate of liquid past the 
piston. Tube D is positioned so that it 
is always under the surface of the fluid 
within the piston, and the volume of air 
present is such that it is adequate for all 
positions of the damper 

The lower left illustration is of a 
variant wherein the air space is at the 
lower end of the damper body. A flat 
sealing ring L is sandwiched between a 
fixing ring K and the flanged portion of 
tube J that is coaxial with the 
body This sandwiched assembly is 
axially located by two circumferential, 
parallel, swaged grooves in the body, and 
thereby forms a partition, the space below 
which is the compensating air chamber 
Sealing is assured by the pressure of 
ring L against the adjacent wall H. Tube 
] projects downwards, and fluid in the 
chamber is of such a volume that the 
lower end of the tube is always immersed. 
Around this end of the tube is a flat, per- 
forated baffle, that extends outward to the 
body wall; and resting in a shouldered 
portion of the tube, just below the level of 
the sealing ring, there is a valve plate M 
in which are the orifices that determine 
the damping characteristics. This valve 
plate is restrained from excessive vertical 
movement by the presence of fixing 
ring K 

A third variant, with its air space at the 
top of the damper, is shown in the illus- 
tration at the right. The space is cylin- 
drical, its upper wall being the flat plate 
to which the top mounting lug is fixed, 
and its lower wall a plate Q with a central 
hole in which the hollow piston rod P is 
welded. Fluid passes through a hole close 
to the piston into the hollow rod. Above 
this plate, the piston rod extends into the 
space to form a standpipe, and, below it, 
the tubular body extends to form a dust 
shroud for the body of the damper, at the 
top of which is seal S. During normal 
damper operation, the level R of fluid in 
the compensating space is always above 
the top of the standpipe. Patent No 
856506 Firma Rheinmetall (Germany) 


a short 


Divided wheel rim 


A WHEEL rim construction is proposed, 
é which makes the fitting and removal 
of tyres for heavy vehicles quicker and 
simpler than with conventional rims. The 
configuration of the rim is such that either 
tubed or tubeless tyres can be accommo- 
dated, and provision is made for one of 
the two detachable rings, which are used 
to retain the tyre, to be made of rubber 
or a similar substance, according to the 
type of tyre to be used. The principal 
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CURRENT PATENTS Continued 


component A of the rim has, at one side, 
an integral flanged portion for lateral 
location of the tyre bead, and, at the 
other, a tapered portion D that terminates 
at an annular groove. 

A wedge section ring C is so shaped as 
to have one side mating with the taper 
surface D and another, at an acute angle 
to it, providing a surface to support the 
inner face of the tyre bead. This wedge 
ring serves to locate radially the retaining 
ring B that laterally supports the tyre 
bead. Axial location of both B and C is 


No. 859178 


afforded by the split locking ring K; this 
ring has two concave sides, one of which 
bears against faces H and J in the rim A, 
and the other against faces E and G on 
ring B. Its face F bears against the third 
side of the wedge ring C. 

Removal of locking ring K involves the 
prior movement of B inwards over a 
distance corresponding to the length of 
face G in ring K; the halves of ring K are 
then free to be lifted clear. Since retain- 
ing ring B is located radially on a tapered 
surface G, its resistance to inward move- 
ment is not as much as would be the case 
if the surface were cylindrical. Therefore, 
even after a long period of running, 
removal of a tyre is likely to be easier. 
Similarly, once the split ring K has been 
taken off, the removal of wedge section 
ring C is simple. It is this wedge ring C 
that can, if desired, be made of rubber, 
for applications where tubeless tyres are 
employed; alternatively, rubber sealing 
compound can be interposed between C 
and A. Patent No. 859178. Jaroslav 
Hrdlicka (Czechoslovakia). 


Torque-limiting clutch disc 


RAPID torque fluctuations in the trans- 

mission system of a car can set up high 
stresses in the components and can cause 
discomfort to the occupants of the car. 
Sudden changes from drive to overrun are 
particularly unpleasant, and this design is 
for a clutch disc assembly that transmits 
full drive torque but only a limited over- 
run torque. There are three main com- 
ponents: the disc D, and the two parts A 
and B that form the hub. 

Both A and B are, in essence, cylinders 
each with a wide flange round one end. 
Around the periphery of the cylindrical 
part of A is very coarse square-section 
thread, and the bore is splined, in the 
manner of conventional clutch disc hubs. 
In the bore of B is a thread, to mate with 
that around A, so that angular motion of A 
relative to B will cause the flanged 
portions either to approach or to separate, 
and, in doing so, to grip or free the disc D 
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that is sandwiched between them. This 
disc has two sets of friction linings: one, 
at E, is acted upon by the clutch pressure 
plate, not shown in the illustration, while 
the other, at F, is interposed between the 
disc and the flanges of A and B. The disc 
is bored to a diameter such as to permit it 
to rotate about a plain portion of the 
periphery of A, when it is not restrained 
from doing so by the clamping action of 
the flanges. 

If the clutch normally rotates in a 
clockwise direction, 2s seen from the right 
of the illustration, a left-hand thread is 
necessary. To ensure that overrun con- 
ditions do not cause immediate freeing of 
the disc, a secondary clamping device is 
incorporated, in the form of a ring C that 
is acted upon by spring H. This ring is 
free to move axially relative to B, but not 
angularly, its restraint being afforded by 
the coarse spline system shown in the right 
hand illustration. When overrun con- 
ditions arise and the direction of torque 
is reversed, B moves towards its stop J, 
but ring C affords a degree of pressure 
against disc D, and eliminates any 
tendency to free-wheeling. Spring H can 
be a Belleville washer or any other type, 
acting against ring G. The limiting over- 
run torque is determined by the axial load 
imparted by the spring. Patent No. 
859312. Regie Nationale des Usines 
Renault (France). 


Wishbone construction 


GIMPLICITY, lightness and low cost of 
production are the advantages claimed 
for this specification relating to a con- 
ventional wishbone type suspension 
system. A typical wishbone assembly is 
detailed: it comprises two pressings B and 
C, mounted on a common pivot pin on 
chassis member A. Each pressing forms 
one limb of a wishbone that has its apex 
at a ball joint which, in the case illustrated, 
is the top pivot of a wheel hub assembly J. 
At the apex, members B and C are bolted 
together, with the joint between them 
approximately horizontal. 
The socket of the ball joint is formed 
by opposed part-spherical depressions, one 
in each member; the depression E in the 
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lower member C is of greater radius than 
that in B, so that a bearing cup G can 
be accommodated, and in it there is a hole 
that allows for insertion and angular 
movement of the ball stud F and cup G 
Around the edge of depression D in 
member B there are several smaller 
depressions K. These register with lugs on 
cup G and prevent it rotating. There is 
provision for a shroud H to be fitted out- 
side depression E, to exclude dust or mud. 

Before the two members B and C are 
bolted together, a degree of movement of 
one relative to the other is possible about 
the ball stud axis, for the bolt holes are 
slightly elongated. This feature, it is 
claimed, obviates the need for precision in 
spacing apart the inboard pivot points, 
and thereby simplifies the manufacturing 
process. Patent No. 850901. Ferdinand 
Porsche (Germany). 


Tie bars for windscreen apertures 


S is well known, efforts are constantly 

being made to reduce the size of the 
cross-section of windscreen pillars, to 
improve the range of vision of the drivers. 
Even so, they are still large enough to 
cause considerable interference, particu- 
larly on some cars with the wrap-round 
type of screen. The patent specification 
describes a method that affords a reduction 
of the pillar size by augmenting the struc- 
ture with circular section tie bars tensioned 
between the top and bottom rails. Three 
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tie bars are specified, one on each side 
and the other at the centre. Since each 
tie bar is of small section, the obstruction 
offered by that at the centre is negligible. 

The larger illustration is a_ sectional 
view through the centre of a windscreen A 
set in a channel section rubber surround 
E; B is a part of the roof structure and C 
is part of the scuttle. Tie bar F is set 
approximately parallel to the windscreen 
and it is tensioned by the two nuts that 
abut against brackets in B and C. One 
of the advantages claimed is that because 
of the tension, no sealing compound is 
required around the glass. 

In the smaller illustration is a section 
through tie bar D at the end of a wind- 
screen. This bar is shown set in the 
rubber sealer strip, but alternative arrange- 
ments are specified wherein the rubber 
only partly conceals the bar. The rubber 
section incorporates a lip, which contacts 
the glass of the car door and helps to 
form a seal against dust and draughts. 
Patent No. 858573. Ford Motor Co. 
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Motor car bu 
d ‘ “A Edward Vil by 
Seiacs VG ca rs Ree . Gardner Serpoliet Co. 1901 


| 4 
ven in its own time this car was something of a curiosity. 


Then came mass-production, higher living standards and Advertising. 
In the London area now, one in three homes has a car: 


the following table shows the breakdown by class.* 


Social Class 


AB Cc D D2E 


CAR OWNERSHIP 


Base of % No. of Informants 2088 276 55 404 


Percentage who had a motor car H% 


Today, it’s television advertising that creates and consolidates markets: 
television with its enormous impact, massive coverage and compelling powers 
of demonstration. As an advertiser on Associated-Rediffusion, 
London’s weekday television, you have all the advantages; 
plus access to over 2,600,000 homes in the most prosperous, 
concentrated area of Britain. A streamlined commodity deserves the streamlined 


promotional facilities that Associated-Rediffusion can offer. 


* These figures are quoted from the Londor 
commissioned by 
Eric Laman (Telephone: HOLt n7 will be pleased 


r poter 


LONDON 


London's Television, Monday to Friday 


Television House, Kingsway, London, W.C.2 
also Norfolk House, Smailbrook, Ringway, Birmingham'5. Tel: Midland 9151/2 
inmeniemmeneaee and Peter House, Oxford Street, Mancheser 1. Tel: Central 9867/8. 


arog 
SK | ASSOCIATED-REDIFFUSION 
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A NEW SPECIALISED 
SERVICE ON 
MACHINERY FOR 


MANUFACTURING, 


Tanaslaarcuarelarel FABRICATING AND 
plastics 
engineering 


PROCESSING PLASTICS 


PUBLISHED MONTHLY— NOW AVAILABLE 


International Plastics Engineering meets an urgent and 
growing need of the plastics engineer, works manager and 
process technologist. It provides a full, technically detailed 
information service on machinery for manufacturing, fabri- 
cating and processing plastics, dealing with these specialised 
subjects with a new depth and scope. The increasingly rapid 
world developments of plastics machinery have made a 
separate specialised journal essential. 


International Plastics Engineering complements the 
services of British Plastics, which maintains its broad 
coverage of all plastics developments. The new journal is 
similar in format, provides the same high quality and number 
of illustrations, and is available under an advantageous 
combined subscription rate with British Plastics. 


an ILI FFE journal 


from the world’s largest 
An associate journal of British Plastics technical and trade group 





SECURE THIS NEW SERVICE FROM THE BEGINNING SPECIAL SUBSCRIPTION RATES | 





To Iliffe Industrial Publications Ltd International Plastics Engineering 


Dorset House, Stamford Street, London SEI | year (12 issues) me pil 
U.S. $7. 


Please enter my subscription as indicated (tick 
appropriate box on right) | enclose remittance for 





Combined subscription rate to 

British Plastics (normally £2 !2 0d.) and 

International Plastics Engineering 

| year (12 issues each journal) 4400 {) 
U.S. $11.50 [J 


(PLEASE PRINT) a 





MAIL 
TODAY | company —_ 








To current subscribers to British Plastics, 
International Plastics Engineering 
ADDRESS —— ‘3 : a 4 
will cost only 
1 year (12 issues) fi 80 ff 
U.S. $4.00 1) 
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DERLIKON- S pesoromecadiic No 2 


SPIRAL BEVEL GEAR GENERATORS, NORMAL & HYPOID 


For the highest precision 
at mass production rates 


Please ask for demonstration of this 
machine in actual production, or on your 
own blanks on our demonstration unit at 
our Nottingham demonstration rooms 


VAUGHAN 


ASSOCIATES LIMITED 
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Simple and quick calculations and rapid setting. Operation 
by single lever. Crown wheels or pinions finished in one 
loading giving maximum production per capital expenditure 
with smallest floor space. Max. pitch dia: 21.26". Max. D.P.: 
24". Max. length of cone: 10.33”. Number of teeth cut: 5-100. 


VAUGHAN HOUSE, 4 QUEEN STREET 


CURZON STREET, LONDON, W.1 
Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
Telephone: NOTTINGHAM 88008 
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CY 


VEHICLES MUST LEAD A LONG 
HARD LIFE! 


THEY ARE HELPED BY HELI = CON as 


To safeguard the structure of 


Leyland vehicles against heavy stress and the toughest going, 
Leyland Motors Ltd. specify Heli-Coil Screw Thread 
Inserts on the assembly line. The story behind 
Heli-Coil is both simple and convincing. Heli-Coil inserts, 
made in high tensile steel, make an easy, quick, 
permanent thread, far stronger than an unprotected 
one. The part is simply drilled and tapped and 
the Heli-Coil thread is inserted. 
The cost per unit? . . . too small to estimate. 
The strength? . . . quite astounding ! 
Heli-Coil Screw Thread Inserts can be an added 
strength on your behalf; better have all the 
details—send for sales leaflet APL.40/ES. 


‘HELICON 


SCREW THREAD INSERTS 
*HELI-COIL is a registered trade mark. 


Write for more data on HELI-COIL inserts to 
ARMSTRONG PATENTS CO., LTD., 
EASTGATE, BEVERLEY, YORKSHIRE. 

Telephone: Beverley 82212 (6 lines) 


and at Meibourne, Australia. Montreal and Toronto, Canada. 
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THE BEARING 
FOR THE 
SIXTIES 


Glacier Reticular Tin-Aluminium on Steel 


Reticular tin-aluminium, as bonded to steel for high load-carrying capacity 
engine bearings, is an aluminium alloy, containing 20°, tin and 1°, copper, 
worked and heat-treated so that the tin is continuous only along grain edges, 
but not along grain faces, as is the case when this alloy is in the “as cast” 
condition. Working and heat-treatment enable the aluminium grains to bond 
into a continuous aluminium phase whilst the tin, although not distributed over 
the grain faces, is still a continuous network structure. 


Micrograph of 
aluminium 
20 tin, as 


Cas 


Micrograph of 
aluminium — 
20”, tin, rolled 
and annealed. 


THE GLACIER METAL COMPANY LTD 
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The latest development in Plain Bearings, defined above in 
technical terms, offers manufacturers and private motorists— 
New standard of load-carrying capacity. 

Exceptional life. 

Compatibility with conventional crankshaft materials. 
Resistance to corrosion attacks. 

It has now been adopted by— 

VAUXHALL MOTORS LTD. PERKINS LTD. FODENS LTD. 
DAVID BROWN CORPORATION (SALES) LID.—Tractor 
Division. THE FORD MOTORCO.LTD. RUSTON & HORNSBY 
LTD. AKTIENGESELLSCHAFT ADOLF SAURER. 

Our licencees, TRIONE of Turin, supply FIAT and 
S.A.M.E. (Fratelli Cassani) 

RETICULAR TIN-ALUMINIUM bearings are an exclusive 
product of the Glacier Metal Company Ltd., and are also 
marketed by their licencees 


GLACIER 


‘ ALPERTON ' WEMBLEY ‘ MIDDLESEX. 





SIZING 


OF 
WORKPIECE 


Home Selling Agents 
CHARLES CHURCHILL & CO. LTD 
Birmingham & Branches 


MB Mx. 
C Cun Hl 


TRUING 
OF 
GRINDING 
WHEEL 


: Broadheath, nr. Manchester. 


COMPENSATION CYCLE CONTROL 


FOR FOR NUMBER OF 


WHEEL WORKPIECES 


TRUING 


Ou 


Medd $5 W 
Pain 


Cfrin das 1 4 A L, if u 1é 


» THE CHURCHILL MACHINE TOOL 


Co Ltd 
Altrincham 3262 


Export Sales Organisation 


ASSOCIATED BRITISH MACHINE TOOL MAKERS LTD 
London, Branches & Agents 


C675S—1AA 
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A NEW HIGH LEVEL 
IN HEAVY DUTY 
AIR CLEANER 
PERFORMANCE 


AIR FLOW CAPACITIES 
from 450 to 950 c.f.m. 


Up to 98% of foreign 
particles are removed 
by the primary centifruge 
stage,with the Long Life 
paper element bringing 
the overall efficiency 


up to 99.9% 


as tested to B.S.S. 1701 


Alternative tubular 
side inlets and outlets 
are available at 
various angular 
positions. 


A range of the world famous heavy 
duty DONACLONE DUO-DRY Air Cleaners 
is now being produced under license 
from the DONALDSON Company inc., 
U.S.A. by... 


COOPERS 


MECHANICAL JOINTS LTD 


Lianfoist Works, ABERGAVENNY, Mon. 
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TECALEMIT 
NYLON FUEL LINES 
ARE STANDARD EQUIPMENT 
ON ALL JAGUAR CARS 


xe 


TECALEMIT LIMITED - PLYMOUTH + DEVON 
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Precision 


has at all times been the fundamental condition for the 
manufacture of Goetze products. 

In the last 12 months, among other articles, we have 
supplied more than 60 million Piston Rings to the 
European Manufacturers of engines, jets, and gears. 

At present more than 3,700 men are employed in our 


works. 


GOETZEWERKE FRIEDRICH GOETZE AG + BURSCHEID BEI K OLN 
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INERTIA 
STARTER 
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Does the work formerly done 
by a 5° starter; combines 
robustness with compactness 
The cylindrical construction 
without projections, together 
with the flange mounting, 
makes for simple installation 
and easy withdrawal. The 
pinion is positively engaged by 
magnetic action instead of by 
inertia. The starter has a free- 
wheel pinion drive and built-in 
magnetic lock, and can be 
supplied either insulated or 
earth return for 12 and 24 volt 
systems. 


This is a sure-fire starter for 
diesels, where batteries are 
unreliable or inadmissible. In 
the tropics, for example, where, 
besides high temperatures, 
maintenance is often sketchy; 
oncontractorsand civil-engine- 
ering plant, which has to stand 
up to rough usage _ud some 
neglect; and where there isa fire 
risk, as in mines and refineries 
Its high starting efficiency is 
due to a method of coupling the 
flywheel to the pinion which 
does not rely on friction 
clutches with their high energy 
losses. 


SIMMS MOTOR 
UNITS LIMITED 


EAST FINCHLEY - LONDON - N.2 


91 








Photo-montage by Geoffrey Gale 








RUBERY OWEN Motor Division 


more thin meets he cye 


At the core of most heavier vehicles is a Rubery Owen frame, 
They look simple enough to make, and superficially 

seem little changed with the years. 

In fact costs have been revolutionised by forcing up the 

size-limit of the giant cold-forming presses (they cost the earth! ) 
by finding better steels and in cheaper forms—by assembly 

in distortion-compensating powered jigs . . . 

At every stage the first moves have been made by RO 


Manufacturers of vital components 





EARNS TIT 
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PRECISION ... 


mm 
Junior 
7" Centre Lathe 


2 h.p. motor, 8 speeds, 30-437 r.p.m 
Also alternatives 

44-640 r.p.m., and (when fitted with 
2-speed motor) 30-874 r.p.m. 

and alternatively 40-1200 r.p.m 

Sizes made to admit 45", 54°, and 72 


between centres 


An introduction to precision 

is given in the apprentice school 
at ROLLS ROYCE LTD., 

in keeping with the traditional 
concept from which their products 
have achieved fame 

The machines selected for 

this specialised training include a 
number of 70 JUNIOR LATHES, 
which combine accuracy and 
productivity—characteristics which 
make them worthy of a place 

in the best workshops 


WAKEFIELD ROAD 


WOODHOUSE € MITCHELL | "=" ‘on 


GRAMS:— ‘WOODHOUSE BRIGHOUSE’ 


wn 30 
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‘step uP PRODUCTION 


-- with 
Par-a-Matics 


Engineers, faced with the problem of 

urgent delivery schedules, make full use 

of the versatility and adaptability of 

“BROOMWADE” Self-feed Par-a-Matics. 

These high speed pneumatic units can be set up 

to drill, counterbore, tap, ream, grind, deburr, or 

drive screws in straightforward sequence or in 
complicated cycles. 

When you are next asked for urgent delivery, remember 
Par-a-Matics will help you. Send for Publication 443 T.E. 
right away and keep the data by you for quick reference. 


A “BROOMWADE” Par-a-Matic set-up in 
operation at Messrs. A. W. Chapman Ltd., 


wisd 0} manufacturers of the well-known 
BROOMWADE "Leer seating ceupman rig ca 
safety belt buckles at a production rate 

of approximately 700 to 1000 per hour. 


Photograph by courtesy of 


AIR COMPRESSORS & PNEUMATIC TOOLS Messrs. A. W. Chapman Ltd. 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX NO. 7, HIGH, WYCOMBE, BUCKS. S$7elephone: High Wycombe 1630 (10 lines). (Telex: 83-127 


842 SAS 


Automobile Engineer, March 1961 





“‘ But who can do the pistons ?”’ 


“‘ Hepolite of course !”’ 


Hepolite have been manufacturing pistons, pins, piston 
rings and cylinder liners to the finest possible degrees of 
precision for over fifty years. Their research facilities, at 
both fundamental and development levels are more than 

PISTONS + PINS adequate to cope with any problem that is likely to be put 
RINGS -« LINERS to them. Tell them what you want, and leave it to them. 


= The first law of engine economics ! 
HEBSviTE f viii 


HEPWORTH & GRANDAGE LIMITED BRADFORD 4 ENGLAND Telephone 29595 
A An Associated Engineering Limited Compan) 
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ONCENTRIC 
OMPONENTS 


. . occupy a very special place in the motor 
industry, many special places to be exact. 
Designed and precision engineered to ensure 
economy of operation and a long service life, 
they ‘’fit’’ into most assemblies. 


Oil Pumps, Water Pumps, 
Steering Idlers, 

Clutch Plates, 

Gear Change Mechanisms, 
Bearing Boxes, 

Brake Drums, Brake Discs, 
Push Rods, Ball Pins, 
Shackle Plates, 

Axle and Hub Assemblies, 
Thrust Plates and Assemblies, 


Machined Components of all kinds. 


Concentric specialists in the design and manu 

facture of Oil and Water Pumps, have 

achieved a new high standard of performance 
and production in this field 


Concentric (Engineering) Ltd., Tyburn Road, Birmingham, 24 


TELEPHONE : EAST 2081/2/3/4/5 
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NOW 
ROOTES GROUP 


SPECIFY 


WESTERN THOMSON 
WAX ELEMENT 
THERMOSTATS 


Many other manufacturers specify 
Western Thomson for their 
pressurised engine coolant systems 
including Rolls-Royce, Alfa Romeo, 
Jaguar, Leyland, Fodens, Perkins, 
Petters and David Brown. 
Western Thomson wax element 
thermostats are specially built to 
withstand pressure and vibration. 
They are simple and robust. They 
are actuated by the expansion of 
solid wax, and they have no stressed 
metal parts to suffer fatigue. Con- 
sequently, they give long trouble- 
free service in engine-cooling 
systems. 

Available for use with or without a 
by - pass, and start-to-open tempera- 
ture setting from 85° to 185°F. 


WESTERN 


CONTROLS LIMITED 


A MEMBER OF THE ADAMANT AND WESTERN GROUP OF COMPANIES 


THE AERODROME . READING - BERKSHIRE - TELEPHONE: SONNING 235! - TELEGRAMS: ‘HAWK’ READING 
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BEANS SPECIALISE IN THE DESIGN AND 


MANUFACTURE OF GEARS AND GEARBOXES 
TO SUIT YOUR REQUIREMENTS 


wre lUDYy 
yer — 
~~ c 























Enquiries to WelEUEM LE UE Tig te Be | 


Tipton Staffs. 
Phone: TIPton 2881 





A MEMBER OF THE STANDARD-TRIUMPH GROUP 
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Kite—sign of Tufnol 


Those people born under the sign of the Kite ascend in ever 
increasing circles until they reach the top of their profession. 
Kite men become chief purchasing officers, chief engineers, 
chief draughtsmen and chief designers. Kite men are 
perfectionists with eyes like hawks. They hunt for a material 
that combines the properties of many materials—a material 
that is light yet strong and hardwearing, resistant to corrosion 
and a good electrical insulator. They also expect this ideal 
material to resist deterioration in storage, to machine easily 
with ordinary tools, and to be available in sheets, tubes, rods, 
angles, and channels. Many Kite men have already spotted 
this ideal material—“KITE” brand Tufnol. They have also 
discovered that Tufnol is available in eleven other 

brands, each with pre-determined properties. 

All brands of Tufnol are laminated plastics; each formulated 
to satisfy specific requirements. If your birthday 

falls between January 1st and December 31st, this could be 
your lucky week—the week you discovered Tufnol. 

‘Phone or write to your local Tufnol Branch Office and 


we predict you'// thank your lucky stars. 


TUFNOL [0 .0:: 
Perry Barr, Birmingham 22B. 


REGD. TRADE MARK 
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ALUMINIUM BRONZE CO.LTD. 
Wallows Lane-Walsall- Staffs. fn. "SoM 





‘ONE GOOD JOB Q. | 


WILL SELL ANOTHER § SP Bo 
. you “se @ BESCO Production BENDING OLLE 
vn all your sheet metal of eurving or cylinder work 


The Besco Production All-Steel Bending Rollers will 
form all curves, parallel or tapered cylinder work in sheet 
metal of all kinds. A patented device for freeing the roller 
carrying a complete cylinder allows the cylinder to be 
removed easily, giving a fine undistorted result. The frames 
of all machines are of pressed steel sections welded together, 
giving a tough rigid frame of virtually unbreakable character 


Model EGS hand geared operated machines for 
the heavier gauges are available in sizes 25 in 
and 37 in. wide 3 in. diameter rollers; 49 in., 
73 in. and 97 in. wide 4in. diameter rollers. 


Model ES hand operated, ungeared, for light 
sheet metal, 37 in. wide 2 in. diameter rollers; 
49 in. and 73 in. wide 3in. diameter rollers 


DELIVERY GENERALLY EX STOCK 


Registered Design - 
Nos. 877728,' 868586 Patent No. {729940 Excellent terms: monthly account, hire 
purchase or The F J E Machine Hire Plan 


Designed and built by . 


EDWARDS HOUSE, 359-361 EUSTON RD., LONDON, N.W.1 
Phones: EUSton 5000 Telex No. 24264 Grams: Bescotools London NW'1 


LANSDOWNE HOUSE, 41 WATER ST., BIRMINGHAM, 3 
,] a Phones: CENcral 7606-8 Grams: Bescotools Birmingham 3 
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Constant research, unceasing development in 
theory and in practice that’s the key to the 


RESEARCH unremitting progress made by Girling in the 
service of the motor industry and in the 
AND DEVELOPMENT interests of safer motoring. No effort is spared 


to keep the motorist in this quest for perfection to ensure that 
Girling do indeed make the Best Brakes in 
the World. 


TRAVELLING WITH SAFETY 


GIRLING LTD KINGS RO TYSELEY BIRMINGHAM 
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Fittings and Accessories 
for Automobile 
and Marine use 

















Among the one thousand and one small parts made by 
Benton and Stone Ltd., and all designed to make engines and 
industry operate smoothly, there are many Enots fittings and 
accessories ideally suited to automobiles and marine use, such 
as those illustrated here. May we send you our illustrated 
lists? Illustrations left to right:— Breather, Side-lever Grease 
Gun, Throttle Control Ball Joint, Fuel, Oil or Water quick-action 
Filler Cap, Screw-down packless Fuel Cock, Engine Sump Pump. 











BENTON AND STONE LIMITED 
ASTON BROOK STREET, BIRMINGHAM, 6 
Telephone ASTon Cross 1905. Telex. ENOTS, B’'HAM 33143. 


L 












































SOLE MANUFACTURERS OF 
( CROML EX ) 


ALLOY IRONS 








A MEMBER 


OF THE We make CASTINGS 
TRIPLEX in Both Large & Small 
FOUNDRIES nF 

quantities for 


GROUP 
ALL TRADES 


TRIPLEX FOUNDRY LIMITED 


UPPER CHURCH LANE 
TIPTON - STAFFS. 
Phene: TIPTON 1293 
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Vertical or horizontal, streamlined or functional 


J 
= 


11 9,1 Litirt Og, 


prgerrt yreeigo Hrett! 
+ 


eas 


THE 
INCREDIBLY 
VERSATILE 
VERSO 


This new Holroyd 24” centres motorised 
worm gear speed reducer has been 
design.d to meet the need for a self- 
containid drive suitable for continuous 
use, and one which will look right 

in any survoundings. No matter what 
the appliceiion, it is possible to 

select from its variety of assemblies 








and mounting positions, an arrangement 
which makes it appear an integral 

part of the surrounding machinery 

and not an added afterthought 

The Verso has all the famous features 

of Holroyd reliability and high efficiency 
Centrifugally cast Holfos wormwheel 
casehardened and profile ground 

alloy steel worm; bal! bearings throughout; 








rigid cast iron casing and oi! bath 
lubrication requiring no attention over 





long periods. Output speeds are from 14 to 
300 rpm. Output torques up to 750 Ib. ins 
Standard motors from 4 up to 2 hp 
Please write for catalogue V.60 which 
gives further technical information. 
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TAU N & Ss 
USE 


CLANC ny 


CHILLED FACED CAST-IRON TAPPETS 


SUPPLIED AS CASTINGS on FULLY MACHINED 


zi." LANC EY L 7 BE LLE VALE * HAL aan 


VALV# ( iN FUROPE 


TI LE PHONE: ( ‘RADLEY HE ATH - 69411-2 “ 





SS 


The M.G.A. 1600 CHOOSES 


-SAFER STOPPING...T0 BE SURE! 


* Approved and fitted as original equipment 


Small & Parkes Ltd., Hendham Vale Works, Manchester 9 
London Office: 251 Kingston Road, SW19 
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Extending 
our 
Facilities 


To deal with constantly increasing demands, this new extension to the 
William Mills Works at Wednesbury has been built specifically for the 
production of light alloy castings by plaster moulding. Castings pro- 
duced by this method are of high precision dimension- 

aliy and have an excellent surface finish. Because 

of the quality and accuracy of the 

castings, tyre moulds of the 

types illustrated are produced 


by the plaster moulding system 


WAVsli Irae me bVAlLII-eme Mi laalhacte, 


FOUNDERS IN ALUMINIUM ALLOYS 


FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. TELEPHONE: STONECROSS 2651 
AP 130 
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The Life of a 
Specialloid 


PISTON 
& 


730,000 miles 


was the distance travelled by a bus operated 
by Compania Peruana de Omnibus S.A.— 
without it being found necessary to dismount 


the engine for repair 


The original set of Specialloid pistons 
was used throughout the entire distance 


duolawce To The moon/ 





We are proud to have been associated in this remarkable 
achievement with the SCANIA-VABIS COMPANY —who fit 


SPECIALLOID ,, original equipment 
PISTONS 





COmPa 
NIA PERUANA DE o 

PARQUE Unites oe 

TELEFONO Ioegy> (208 APARTADO 3190 "i 
uma PERU ct 

t YGACIAON M 

Herewith we wish to sie 
pay Motor No 62} x 
ine, has run 1,200,000 


the engine for repair 


certify that O; 
9. Chassis x minibus No. 2., of « sc . 
kilometres ethene 9 70, which Operates nee VABIS” 
it being found Necessary © Fima-lea 
© dismount 


“ Lima, 9th April, 1957 
RUVIAN OuNiays COMPANY LIMITED 
UME T. 


ia 
imcipal of the 1; 
ra Depa ‘ment 
oating undersigned _ n 
with h »CERTIFIES 1 
! 1S electorg INER F 
OR 
ng his identity 
“yg hundred and 
t object of hatin nee of the ai seven 
pa It Of the Per he bw signed as . enatur aloresaid 
‘410 declaratio sipees mnibus Cy 
certify that On whi NOW repe ss — . 
1Ousa nc ae fon . f AV whe 
thousand nine “ © , ar pventy nin ABIS ©, Motor n 
¥y mine, Chassis number Number 
Perales on the “fF ninety one 


1Ousand f 


ch he r Mpany Limited 


we wish to 


On the thirteenth Bine for re , Which h 
and fifty seven N day of the Month of April 


J. Blume r. 


Or. DANIEL ¢ 
Esp 
WOTARIO PUBLICO ¥ pg tucieaas 


This is a translation of an affidavit drawn 
up by Dr. Daniel Cespedes, Notario Publico 
y de Hacienda. 


Specialloid LIMITED 


AIREDALE WORKS.HUNSLET ROAD 
LEEDS 10 


TELEPHONE LEEDS 31471/7 
TELEGRAMS * SPECIALOID * TELEX - LEEDS TELEX NO. 55—108 








coMPAC 
x FAKED OR ADJUSTABE. 
CENTRE pISTANCE 


Hey Multiple Spindle Drill Heads convert 
Standard Drilling and Boring Machines to High 
Production Machines permitting drilling of all 
holes in a component simultaneously, with 
production rates equal to those obtainable on 
expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 
MAXIMUM PRODUCTION ON DRILLING, REAMING, 
TAPPING AND SPOT 
FACING OPERATIONS 





We also manufacture Rotary 
Cam and Profile Milling 
Machines, Short Thread Milling 


ENGINEERING CO. LTD. (epienpatiinenn. 


Machines, Tapping Machines, 


COVENTRY ‘none: covenray CLL End Facing and Centring 


Machines, Special Machine 
Tools for High Production. 








NRP tse08 
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INSIST 
ON 
GENUINE 


Sacobs 


CHUCKS 


“I’m not talking 
out of the back of my head” 


‘T quite believe you. 
A true chuck runs true 
because it is a true Jacobs 


chuck made by Jacobs the hest 


known name in chucks’’ 


ce 


Your dealer can supply 

genuine Jacobs chucks in 
all sizes for ligat, 

medium or heavy duty”’ 


THE JACOBS MANUFACTURING COMPANY LIMITED, ARCHER RD., SHEFFIELD, 8 
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EXPERIMENTAL SPRINGS? 


That spring you want...ina 

hurry ... where is it? Pick 
Don't what you want when you want 

Y % it from TERRY’S BOXES OF 
grope here... bhi / gay, ASSORTED SPRINGS—our 
; A fine range of small boxed 
assortments of experimental 
springs. We can show you only 
a few from the range here. 
Send a postcard for our full 
list—and if ever you're stuck 
with a spring problem send it 
along to our Research 
handpied Madina Department—they’ll gladly 
42 help you out. 


No. 1217 


One gross 


Have you a Presswork problem? 
If so, the help of our Design Staff is yours for the asking. 


b 
No. 760 
No. 1200 Three dozen Assorted No. 98A 
Three dozen Assorted Light Compression 
Light Expansion Springs Springs. 1” to 4” long, 22 Three dozen Assorted 


suitable for carburettor to 18 S.W.G., 2° to } I” to 4 long, 4" to 


control etc. 15) - diam. 716 diam., 19G to ISG. 66 } NGS 
for SPRINGS 


HERBERT TERRY & SONS LTD. 


No. 753 “— Looking for good Hose Redditch, Worcs. 
Three dozen Assorted Cut Production Costs with Clips? Send for a sample of ’ , . 
Light Expansion }” to }" Terry's Wire Circlips. We Terry’s Security Worm (Makers of Quality Springs, Wireforms 
diam., 2” to 6” long, 22 to] can supply immediately Drive Hose Clip and and Presswork for over 100 years) 
18 S.W.G. 12)- from stock—from 4” to {" price list. 




















continuous cast rods and tubes 


CUT COSTS FOR PHOSPHOR-BRONZE BUSHES AND BEARINGS 


Continuous cast phosphor-bronze rods and tubes by the CONTINUOUS CAST 
*BIRSO’ technique offer considerable advantages in cost PHOSPHOR-BRONZE 
and superior physical properties. RODS AND TUBES 
Since the rods and tubes are supplied in exact lengths up 

to 12 ft. there is negligible waste of bar ends. @ No sand Round Solid Rod 

core used, @ Porosity is entirely eliminated. @ Greater from ¢ in. dia. to 24 in. dia. 
impact strength, tensile strength, yield stress hardness, Round Cored Rod 
better fatigue characteristics, and improved uniformity. from 1 in. 0.d. x } in. id. 
to 24 in. o.d. x 2 in. i.d. 





Phone or write for complete specifications of our continuous 
cast phosphor-bronze rods and tubes together with detatls of Minimum wall thickness }” 
our precision machined bushes and bearings in any quantity. all in 12 foot lengths. 


NON-FERROUS AND HIGH DUTY IRON CASTINGS—FROM A FEW OUNCES TO 10 TONS IN QUANTITY OR ONE-OFF SPECIALS! 


T. M. BIRKETT, BILLINGTON & NEWTON, LIMITED 


HANLEY AND LONGPORT - STOKE-ON-TRENT - ENGLAND 
Hanley, Phone: Stoke-on-Trent 22184/5/6/7. Longport, Phone: Newcastle, Staffs 51433/4. 











Automobile Engineer, March 196] 





STANDARDISE 
NOW ON 


* AL-FIN 


“... exceptional mileages 
Profit from other operators’ experience. a eal maintenance costs 
Standardising on AL-FIN now gains you 
, .. » fallen considerably” 


extra years of benefit: double normal 
= minimum = | dock” time, writes Mr. H. W. Howe, Transport Manager, 
re ucec maintenance costs, greater Monkton Motors Ltd., Uxbridge 
earning power per vehicle. 
Begin standardising on AL-FIN now, agth October, 1960. 
as vehicles come in for overhaul. Wellworthy Ltd., 

Lymington, 

Hants. 

Dear Sirs, 

We should like to place on record our satisfaction 
with your AL-FIN pistons which we have been using 
in our fleet for the last five to six years 

Previous to adopting the AL-FIN, we were ex- 
periencing piston trouble in various forms and in con- 
sequence our maintenance costs were much higher than 
they should have been. In addition of course workshop 
productivity suffered because of the need for shorter 
periods between overhauls. 

However, now that we have standardised on AL- 
FIN we find that we are getting exceptional mileages 
from these, and what is more pleasing to us is that all 
our piston troubles are no longer experienced. Conse- 
quently, our maintenance costs have fallen considerably 

Yours faithfully, 

p.p. MONKTON MOTORS LTD 
W. H. Howe, 

TRANSPORT MANAGER 


ae Unique AL-FIN Pistons embody an 


iron belt molecularly bonded to the 
aluminium body, providing an ar- 


WELLWorRTH big moured top ring groove of twice the 





normal wear-resistance. 


Dhe Choice of the Expent” Write today for full details to Dept. ALA 


WELLWORTHY LIMITED 
LYMINGTON ¢ HAMPSHIRE 


AN ASSOCIATED ENGINEERING LTO. COMPANY 
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Armour from 
the Workshop of 
the Missaglia 
family of 

Milan. 1450 








PROTECTION THROUGH THE AGES 2 


A true appreciation of the value of armour and 
the consummate skill of its making was displayed in 
the superb products of the 15th century armourers. 
Although mail was still widely used, it latterly became 
a supplement of steel plate, which at this stage re- 
mained mainly undecorated but was outstanding for 
the sculptured perfection of its formation to the needs 
and outline of wearer. The existence of fine examples 
in modern collections is tribute enough to the work- 
manship of this period. 


O]TD. NDO 
SHIMWELL & C° LTP ON Ow: 
STEEL SHEETS — TINNED OR LEADCOATED 

BY THE HOT DIPPED PROCESS FOR ENDURING 
PROTECTION AGAINST CORROSION 


WELLINGTON ROAD LEYTON 
LONDON E 10 
TEL: LEY 2281/3 

















Get this B*under 


your bonnet... 


This B* is the Lanarkshire High Tensile bolt which is 
equally at home in engine, chassis or body. It is the bolt 
for heavy duty applications— although even on unstressed 
components it often pays to use a bolt with ample reserve 
strength. If you like to anticipate the unforeseen— specify 
Lanarkshire High Tensile—the bolt supplied in carbon and 
alloy steels of R.T. and V grades (45-75 tons). 


Ask for up-to-date delivery terms. Lanarkshire 
High Tensile bolts are available in B.S. 1083 (Whitworth and 
B.S.F.) and B.S. 1768 (Fine and Coarse) threads. 


Hundveds of buyers use our ‘Monthly Stock 
List for chasing bolt supplies. It’s sent free, every month, 
to interested parties. 


LANARKSHIR 


BOtUT .(.@ it te 


Hamilton, Lanarkshire, Scotland. Tel: Hamilton 1241/5. 
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The ever increasing sales of Zenith 
provide ample proof of the 
efficiency of these superb 
carburetters 


Look at the impressive list of engines fitted with 
British made Zenith Carburetters 





ALLIS-CHALMERS Mode! ''B" Tractor 

AUSTIN A.40 “Farina’’—Half-ton Van & Pickup 
“Metropolitan” —"'Gipsy"—Austin Series 1V Trucks 

AUSTIN-BURRELL "Sea Bee" Outboards 

BASIL ENGINEERING ‘Puffin’ Outboards 

BOLINDER MUNKTELL Tractor 

BRITISH ANZANI "Seamaid"—"'Pilot Mk IV 
Single"—"Unitwin"-—"Super Twin" etc 

B.M.C. (Australia) A.60 Farina—Morris Oxford 

B.S.A. “Sunbeam” Scooter, 80 c.c. and 98 c.c 

BRODERNA SKOOGS "Solo" Marine 

CATERPILLAR D.8 Tractor 

COMMER "Cob" Q2-3-4 QX7 Ton 

COVENTRY ‘APEX’ Outboards 

COVENTRY CLIMAX S.R. Type 

COVENTRY VICTOR “Neptune” G.2—M«k. I! 

DENNIS Fire Engine 4 x 100 x 120 F.E 

ELK MARINE “Sea Chief" Outboards 1, 2,345 

EXCELSIOR Marine Engines 

EXCELSIOR 5SHM—3 Cylinder 

FARE GOTA Marine Engines 

FORD “Consul"—"Zephyr"—"Zodiac"—Thames 4 Cylinder 
Van—4 and 6 Cylinder Trucks—Fordson Petrol Tractor 

FREDRIKSTAD Marine Engines 

GRAVELY Model D. Cultivator 

HEALEY MARINE 1500 c.c. ‘B' Series 

HILLMAN “Minx Ill" —"Easydrive"—"‘Husky” 

HUMBER “Hawk"—"Super Snipe” 


Super 


Wolseley 15/60 


Industrial 


T.V.O 


INTERNATIONAL McCormick Farmall Combine Harvester 

MANDAL MOTOFABRIK Marine Engines 

MASSEY-FERGUSON Ferguson 87 m.m. bore Tractor— 
Petroli—T.V.0.—Lamp Oil 

MORRIS 6 Cylinder Uprated and Series I1V Trucks 

NEWAGE Industrial and Agricultural 

PENTA Marine Engines 

PETTERS Various 

J. & F. POOL ‘Medina’ Outboards 

J. A. PRESTWICH Petrol and T.V.O 

REAL MOTOFABRIK Marine Engines 

RONALDSON BROTHERS AND TIPPETT industria! 

ROVER “Meteor” Mark IV B Tank 

SAAB ‘'96' 

SCAMMELL Mechanical Horse M.H.3 and M.H.6 

J. E. SHAY Rotoscythe “Countryman” 

SLEIPNER MOTOFABRIKEN Marine Engines 

SOUTHEND ENGINEERING CO “Viking” Outboards 

SUFFOLK IRON FOUNDRY “Punch” —"Super Punch” — 
“Colt"'—"'Pony"—mowers and industrial 

SUNBEAM ‘Rapier’ —"Alpine” 

W. T. TEAGLE Hedge Trimmer 

TRIUMPH “Cub"—T.20—T.20S and “Tigress” scooter 

VANDEN PLAS— Princess” 

VAUXHALL “Victor” —"Velox" —"Cresta" —C.A. Van —D1, 
2, 3, 4, 5, 6, “S"’ Type Normal and Forward Control 

VILLIERS Mark 25 and Mark 40 

VOLVO “Amazon"—Estate Car and Van 


ZENIT Hy BRITAIN’S BIGGEST MANUFACTURER OF CARBURETTERS 


The Zenith Carburetter Co. Ltd - Honeypot Lane - Stanmore - 
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Middlesex 








0 ees 








> 
A 
: fh 
Fe 


EXCLUSIVE Features- Made from 
Chrome Alloy Steel, Hot forged, 
Dimensional accuracy, Uniformity 
of shape, Maximum strength & life, 
Full nut clearance, Cleanest poss- 
ible internal formation, Small 
outside diameters. 


HEXAGON, BIHEXAGON, 
SQUARE & BISQUARE FOR 
HAND, POWER & IMPACT. 
ENGLISH, AMERICAN, UNIFIED 
& METRIC SIZES. 4”, &”, 3”, 4”. 
§.” 3,” & 1” SQUARE & .448” 
Hexagon drives. Nut sizes .152” 
to 3.150” across flats. 


TOOL UP WITH 


Manufactured at 
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5 


“Cromard” liners are available in 
certain chassis from many of the top 
manufacturers 

They know that “‘Cromard”’ liners 
and cylinder wear cannot exist in the 
same engine. 

Fleet operators are alive to the fact 
too and are insisting on ‘“‘Cromard’”’ 
liners as initial fitment or at the first 
overhaul. 








LAYSTALL CROMARD LIMITED 


DIXON STREET, WOLVERHAMPTON, ENGLAND 


SEDDON Refuse Vehicle. PERKINS engine 
fitted with ‘‘CROMARD” cylinders liners. 


Photograph by courtesy of the makers 





Telephone: W°hampton 26941 
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SPECIALISTS IN PLATING TO SPECIFICATION 


IONIC PLATING CO. LTD., GROVE STREET, BIRMINGHAM, 1/8 
Telephone : SMETHWICK 2951 (8 lines) 


THE METAL FINISHING DIVISION OF THE G.K.N. GROUP OF COMPANIES 
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Remote 
Control 
Units 








All types of Remote Control Units 
are produced by Gills including 
Units made to manufacturers specific 
designs. Famous for twenty years 
for one reason only— 


they are probably the best. 


Cables Ltd 





PACKINGTON HALL WORKS - LICHFIELD - STAFFS 


Telephone: WHITTINGTON 284 & 285 “REMOTE”, LICHFIELD 


RR AAAI mn 
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Telegrams: 


Selson, 


TYPICAL ITEMS FROM OUR 
EXTENSIVE STOCKS OF NEW 
MACHINE TOOLS AVAILABLE 
FOR IMMEDIATE DELIVERY 


Subject to Prior Sale 


KAMENICEK MODEL BDA.63 HEAVY 
DUTY INTERNAL GRINDER 


Maximum swing in guard... 243” 
Maximum swing with workhead 
swivelled 45 " - a 
Maximum diameter of hole ... i. a 
Maximum movement of longitudinal 
slide ... ie i ae 
Maximum depth of hole 123%” 


KAMENICEK MODEL BUA.20 


| UNIVERSAL GRINDER 


| 
| 








| 
| 


| Distance between centres 
Table feeds infinitely variable 


| Hydraulically controlled fully auto- 


matic cycle. 
Swing over table 


7;" 
173” 
2”,177” per min. 
KOLLMANN MODEL VFS5KS VERTICAL 
MILLING MACHINE. WITH THREE- 

DIMENSIONAL COPYING EQUIPMENT 


Working surface of table approx. ... 71” = 25” 
Power longitudinal movement approx. 71” 
Power cross movement 294” 
Milling spindle motor... 25 h.p 
All feeds infinitely variable 


SKODA MODEL WD.1I60 RAM TYPE 
HORIZONTAL BORING, DRILLING & 
MILLING MACHINE 


Diameter of spindle... 64,” 
Dimensions of quadrilateral r ram 1744” « 1741” 
Maximum travel of ram 49” 


Vertical travel of headstock on column 
Travel of column on bed 


Always Selsons for Machine Tools! 


THE SELSON 
MACHINE TOOL CO. LTD. 


SUNBEAM ROAD, LONDON, N.W.10 
Telephone: Elgar 4000 
STANNINGLEY, NR. LEEDS 
Telephone: Pudsey 2241 


And ot KINGSBURY (Nr. TAMWORTH), MANCHESTER, GLASGOW, SWANSEA, 
NEWCASTLE-ON-TYNE, SHEFFIELD, SOUTHAMPTON, BELFAST, BATH 
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PIRTH-DERIHON 


SHEFFIELD 
k DARLEY DALE 


A 16mm. Colour Film 
peer ne 7 ary mer 
entit Drop Forgings 
im =Alloy Secale 7 
avaal On request. 





THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD 
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Heavy duty axle. 


Scammell Lorries Ltd 





Remote Selson 


| TYPICAL ITEMS FROM OUR 
Con tr ol EXTENSIVE STOCKS OF NEW 
MACHINE TOOLS AVAILABLE 
FOR IMMEDIATE DELIVERY 


Subject to Prior Sale 


| KAMENICEK MODEL BDA.63 HEAVY 


| 


| DUTY INTERNAL GRINDER 


Maximum swing in guard... 243” 

Maximum swing with workhead 
swivelled 45 ae a > ae 

Maximum diameter of hole ... i ee 

Maximum movement of longitudinal 

slide ... a .. 234" 
Maximum depth of hole i 12%” 


KAMENICEK MODEL BUA.20 
UNIVERSAL GRINDER 


Hydraulically controlled fully auto- 
matic cycle. 
Swing over table om sis oo, 
Distance between centres... vi Se 
Table feeds infinitely variable ... 2”/177” per min. 


KOLLMANN MODEL VF5KS VERTICAL 
MILLING MACHINE. WITH THREE- 
DIMENSIONAL COPYING EQUIPMENT 


Working surface of table approx. ... 71” « 25” 
Power longitudinal movement approx. 71” 
Power cross movement ios .. 294” 
Milling spindle motor... " 25 h.p. 


All types of Remote Control Units All feeds infinitely variable 


ee eee eee SKODA MODEL WD.160 RAM TYPE 
Units made to manufacturers specific HORIZONTAL BORING, DRILLING & 
designs. Famous for twenty years MILLING MACHINE 


for one reason only— Diameter of spindle... . 6%” 
Dimensions of quadrilateral r ram 1744” « 1744” 


they are probably the best. Maximum travel of ram ove 49” 
Vertical travel of headstock on column 98” 
Travel of column on bed Pe siya 


Always Selsons for Machine Tools! 


THE SELSON 
Cables Ltd | MACHINE TOOL CO. LTD. 
| SUNBEAM ROAD, LONDON, N.W.10 
| Telephone: Elgar 4000 























STANNINGLEY, NR. LEEDS 
PACKINGTON HALL WORKS: LICHFIELD- STAFFS | Telephone: Pudsey 2241 


ee ee ee eae And at KINGSBURY (Nr. TAMWORTH), MANCHESTER, GLASGOW, SWANSEA, 
NEWCASTLE-ON-TYNE, SHEFFIELD, SOUTHAMPTON, BELFAST, BATH 
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PIRTH-DERITON 


SHEFFIELD 
k DARLEY DALE 


A 16mm. Colour Film 















mm Alloy Steels,” 1s 
available_on request. 






Heavy duty axle. Scammell Lorries Ltd 


THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 4861 








MECHANICS 
OF ROAD 
VEHICLES 


W Steeds OBE BSc ACG! MIiMechE 


An important book 
for students of 
automobile engineering 


Using the term mechanics in its mathematical sense, this new book 
covers all the standard problems connected with road vehicles— 
including much material which has not hitherto been collected together 
in one volume. Starting with problems of equilibrium and linear and 
rotational motion, it proceeds to deal with calculations relating to 
torque relationships and gear boxes; vibrations and springs; brakes; 
pneumatic tyres; dynamics and directional stability. The book has 
been specially written for students of motor engineering, junior 
designers and draughtsmen, but it will also be of interest to students 
of engineering in general. 


Contents : 
Problems of Equilibrium—Motion along a Straight Line—Angular 


Motion—Torque Relationships and Gear Boxes—Some Properties of 
Pneumatic Tyres—Dynamics of a Rigid Body—Directional Stability 
and Transient Motion of a Vehicle 


35s net. by post 36s 4d 287 pp 198 illustrations 


from leading booksellers 


Published for AUTOMOBILE ENGINEER by 
ILIFFE Books Ltd Dorset House Stamford St London SE1 
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| The answer a 
to one-sided(assembly fixing- 


GIKAN 


introduce new 

low-cost, high-speed fasteners, 
designed for fixing from one side 
of an assembly. Simple, positive, 


NP K 


robust and time-saving fasteners for 
—— % SELF TAPPING SCREW 





general application in all industries. 


No tapping 





Assembly from one side ii 

Insulated fixing 

High strength/ weight ratio 

No special tools required 
Vibration-proof 

Clips in position and cannot fall out 


Dust and waterproof 
INSULGRIP 


Low cost | SHOCK & VIBRATION PROOF 
FASTENER 





' ra) 
Full technical details on request ; 


emerge coef 


IF ITS A MATTER OF FIXING ONE THING 
TO ANOTHER—GETIN TOUCH WITHG KN 


| (xa) 


GEORGE GOODMAN LTD 
ROBIN HOOD LANE ~- BIRMINGHAM 28 ~- TELEPHONE: SHIRLEY 4491 
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On the Motorway 


A completely new conception of public transport has been 
made possible by the London-Birmingham Motorway, with 
coaches cruising at speeds of 70-80 ™.p.h. over its full 
length. These Midiand Red Motorway Express Coaches, 
typifying this new era, are fitted with every modern device 
for safe, economical operation. 





PLAIN OR INTRICATE 


CA RRIDINE & MILES 


SHAPE METAL TO YOUR REQUIREMENTS 


For press work in brass 
bronze, copper, aluminium 
or tin plate 


Carridine & Miles can meet your specification. And you'll 
‘ find, too, that they match up to your requirements in 

Fitted, among others, by the following terms of accuracy, quality, service and economy 
Carridine & Miles Ltd © Bromford Lane « Erdington 


TF te llale Mm —talelial-maal-lalehe-lead) ig 16. oe 
“ Birmingham 24. Tel: Erdington 7431.5 Telex 33265 


LEYLAND MOTORS. ISOTTA-FRASCHINI. 
ALBION MOTORS. CROSSLEY BROS. 
FIAT. BIRMINGHAM & MIDLAND MOTOR 
OMNIBUS CO. DAIMLER. SCANIA-VABIS. 
E.N.A.S.A. (PEGASO) SPAIN. DAIMLER - 
BENZ 





erciatiaiiticr. Oil Filters, for Mr 
'@Telasiasl=iaerr- 4 Vehicle -or ") Have you 
> Optimum oil cleanliness 


bane stialiealeiasme) ol=ia-belelar-tmerel—)' g ' a! 


Compared with conventional filters, Glacier | Bese 3 
avaaiens have a number of advantages :- eo § PROBLEM? see 
* They remove—consistently—particies down 

to under a micron. 

* They have up to 10 times the dirt capacity 
of conventional filters, do not choke, and oil 
does not pass through contaminated sludge Accuracy, good finish, consis- 

P during filtration. ; tent high quality these come 
They hold the percentage of contaminant of Es naturally with Sutcliffe Speakman 

s oil down to a level as low as 0.2", by weight. i hot pressings and stampings 
coke tone caer us eae 4 ee : Machining can be cebiadiantte 
° ngthene up to imes. aves . 

* There is “ pervade A 4 be replaced at each 5 limits down to .0005”. No quan- 


cleaning. tity is too large, no job too comp- 


licated, no standard too exacting. 


Be Pressings and stampings in 
— non-ferrous alloys including alu- 
minium, brass, chromium-copper, 


FREE! Send for Designers’ Handbook No. 3 cadmium-copper, manganese 


on Fiiters. 
THE GLACIER METAL COMPANY LTD. | SUTCLIFFE in ment, paaie ne 
ALPERTON -. WEMBLEY - MIDDLESEX | SPEAKMAN — ae ee 
| e 
| 


All correspondence on Filters to be addressed to:- 
The Glacier Metal Company Ltd., Kilmarnock, Ayrshire, Scotland 


bronze and nickel silver. Castings 


SUTCLIFFE SPEAKMAN & CO. LTD., Leigh, Lancs. Tel: Leigh 72101 
London Office: 2 Caxton St., Westminster, S.W.1 Tel: Abbey 3085. 
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Boden Semi-Trailer 


The builders of these vehicles knew that one day ee ye er 


they would have to stop fast and often with heavy 
loads. They knew that life, limb and property might 
depend on the smooth efficiency of that stopping 
power. They took no chances... they fitted a 
complete Westinghouse Air Braking System. 


Specify 


WESTINGHOUSE altos, 
AIR BRAKES 


At the design stage 


for safety and lifelong reliability 


as manufactured by the 


WESTINGHOUSE BRAKE AND SIGNAL CO. LTD 


Automotive and Industrial Products Division Hanham Road - Kingswood - Bristol 


Sales Agents for Road Transport Undertakings : 
Equipment & Engineering Co. Ltd - 2-3 Norfolk Street - Strand - London WC2 
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The rust 
menace 
lurks 
inside 
this 
packing 
case 




















| 





ners 
l | Ik/atz| 


don 











Stout timber is not enough to protect ferrous parts in 
transit. Rust develops imside packing cases unless the 
contents are effectively protected. Don’t gamble with 
your reputation and your overseas customers’ goodwill. 
Use RODOL and eliminate rust damage altogether for 
it really does give complete protection. 

It’s easy to apply for parts can be sprayed, painted or 
dipped. RODOL is available in several grades, each of 
which has a useful range of applications. 


Write now, while you think of it, for technical information 
and literature. 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 


Telephone : HYDE 3471 (5 lines). Telegrams : EMULSION, HYDE. 
Also ot LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST. 





R 48 


* 


for quality 
in bearings 


TRUST LEAD 


...and there is nothing 
to equal the LEAD acid battery 
for reliability 
and economy 


The technical officers of the 
Association are always glad to 
give individual assistance 


LEAD DEVELOPMENT ASSOCIATION, 
18 Adam Street, London, W.C.2 
Telephone. WHI tet 4175 


Telegrams: Leadevep, Rand, Londor 





New 
Belt Driven 
Exhauster 


E.240 


Mark Il 
* Very High Efficiency 


% Self-Contained 
% 240 cu. ft. per hour, weight 11 Ibs. 
% Low Price 


Feeny & Johnson Ltd. 


134-136 EALING ROAD WEMBLEY. WEMbley 4801 & 4802 
, ae sO 8564 


( 
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for outstanding quality 


Modern manufacturing techniques and first class 
workmanship enable BHB Pistons to obtain the high 
operative standard and consistent performance 


demanded by the Automobile Industry. 


Manufactured b 


automotive 
engineering limited 


THE SHEEPBRIDGE ENGINEERING GROUP 


the green, twickenham, middlesex telephone POPesgrove 2206/9 telegrams ‘MOTIF’ twickenham 
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EVERY COOPER SUCCESS 


is a tribute to INA CAGE GUIDED NEEDLE BEARINGS 


Ina Cage Guided Needle Bearings remain undaunted, 
even in the Cooper’s busy gearbox. Ina needle bearings 
incorporate needle rollers to a tolerance of ~ 0.00004” on 
diameter with a permitted speed of 300,000 r.p.m. 


shaft dia. mm. 





if you are interested in this new con- 
ception of smooth running write for 
“\S your free copy of the new Ina Catalogue. 





Dept. A.E., Dafen, Lianelly. Phone 4312/3/4. Telex 4816 


Ina cages are manufactured in Great Britain, 
France and West Germany 











EXPORT 
OPPORTUNITY 





THE BRITISH 
WIRE THREAD INSERT 


A precision product which is the answer 
to your thread problems. The Cross wire 
PEABODY OF LONDON LTD. cnoss MANUFACTURING me See aeons 
p P - i. ( ) D., BATH, SOM. hardened and tempered. These inserts 
16, East eap, E.C.3 Phone: COMBE DOWN 2355/8 are simple, accurate and effective. For 
an4 Grams: ‘CIRCLE’ BATH ferrous applications they are available in 
stainless steel (not recommended for use 
with light metals) and in bronze for non- 
magnetic service. Send for full partic- 
ulars. 
B.S.F., metric, B.S.P., B.A., Whitworth 
Unified etc., etc 
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The smoother and cleaner the casting the more accurately it fits into 
the machining jigs allowing saving of time during machining process 
At Gloucester, Malleable iron castings are as clean as modern 
science and machines can make them. 
Superb core making equipment, careful analysis of sand at every 
stage of the core making and moulding processes, the use of 
special mould and core dressings, ensure clean castings, even as 
they leave the “knock out” bay for final fettling. 
The elevator type electric-furnace anneals in 48 hours instead 
of the usual 7 days. It also allows greater control of the casting 
during annealing, resulting in uniformity of metal, greater 
strength, and — a smoother, finer skin. 
Gloucester can handle large runs of Malleable iron castings for Spring mounting bracket in 
the automobile, railway, electrical and farming industries. Malleable Iron Weight 84 Ibs. 
Gloucester are always willing to visit customers and help in the 
design of castings to save time and cost in production. 


A typical Gloucester Malleable specification, 





Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 





Elongation a 18% Elongation 7. s% 
Yield Point .. 12 tons Yield Point .. 24 tons Vehicle pinion housing in 


Tensile Strength 25 tons psi Tensile Strength 35 tons psi Malleable Iron. Weight 28 Ibs. 
SL OLEL SILA 














se 


GLOUCESTER «es 


GOOD CASTINGS 


Gloucester Foundry Ltd., Emlyn Works, Gloucester * Telephone : Gloucester 23041 * Telegrams : ‘Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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Classified Advertisements 


RATE 4d. 


PER WORD - 


MINIMUM 4/- 


Each paragraph charged separately. Box numbers 5 words plus 1/- 
Advertisements for April 1961 should be to hand not later than first post 29th March 





UNLIMITED 


Ties 


PRECISION PARTS 
ra 
FROM THE BAR ™. 


For automatic and 
capstan precision 
parts—in any metal 


—to your own 


LF.V., D.A.L., 
D.I. Arm., 
A.R.B. 


Fully 
Approved 


specifications . 
consult the specialist 


machinists. 





M.C.L. & REPETITION LTD. 


POOL LANE LANGLEY BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757 





| 
} 
| 
| 








COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 
Telephone: HOP 1784 LONDON, S&.£.1 





(No responsibility accepted for errors) 


PATENTS 

THE proprietor of British Patent No. 762028, 
entitled “Vehicle for Transporting Auto 
mobiles"’, offers same for licence or otherwise to 
ensure practical working in Great Britain 
Enquiries to Singer, Stern & Carlberg, 140 South 

Dearborn Street, Chicago 3, Illinois, U.S.A 
(5763 


PATENT No. 811022, entitled “Valves Con- 
trolling Fluid Flow’’ (to i.c. engines) is for 
sale or licence. For details apply to Chatwin & 
Company, Chartered Patent Agents, 253 Gray's 
Inn Road, London, W.C.1 {5768 


SITUATIONS VACANT 
DRAUGHTSMAN required to take charge of 
D.O. engaged in varied and interesting work 
mainly on trailer design Preference will be 
given to applicants experienced in this or similar 
work Permanent position with good salary 
according to age and experience; house available 
Dixon-Bate Limited, Chester (S769 


TUITION 
M.1I.M.1., City & Guilds, A.M.I.Mech.E., 
etc., on “‘No-Pass-No-Fee”’ terms. Over 95% 
successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—Free 
B.1.E.T. (Dept. 643), 29 Wright's Lane, London, 
W.s8 {5672 


BOOKS 

| ESISTANCE Welding in Mass Production 

By A. J. Hipperson, B.Sc.¢Eng.), A.M Inst.W., 
and T. Watson, M.Inst.W. The ground covered 
by this book ranges from the first principles 
of each process to its scientific application in 
mass production Particular reference is made 
to design and production requirements. 21s. net 
from all booksellers By post 22s. 1d. from 
lliffe Books Ltd., Dorset House, Stamford Street, 
London, S.E.1 





High Strength 
FRIGTION GRIP 
a BOLTS 


Na tsdey 


w LIMITEC 


) 
| ne, 


ALTRINCHAM ST 
LONDON W. Kelway-Bamber & Co. Ltd. 
Room 7, 70, Victoria Street, London, $.W.!. 


Tel: Abbey 6860. NE. COAST Fasteners Ltd., 
2, Hall Street, Barnard Castle, Co. Durham 
Tel: Barnard Castle 3143 

@ 5M 50 


MANCHESTER |, 

















AUTOMOTIVE 
PRODUCTION ENGINEERS (2) 


one required for each of the following areas 


A) BASIC MANUFACTURING 
B) ASSEMBLY AND MACHINING 
PROGRAMME 


Applicants for both positions must have a 
good working knowledge of English, be 
progressive in outlook and have several years 
experience in the specific fields of 


Position A . 
(Basic Manufacturing Engineer) 


Sheet metal stamping, particularly in 
automotive body wor« Experience in 
machining, automotive body building 
metal finishing and puiinting processes 
would also be beneficial 


Position B 
(Assembly and Machining Engineer) 


Must be able to supervise 
engineering personnel in the development 
of automotive assembly and machining 
programmes and the processing of auto 
motive production methods; must have 
several years’ experience, particularly in 
the areas of fixture design, automotive 
body building, metal finishing and paint 


Qualified 
their resume, 


activities of 


invited to forward 


applicants are 
the 


in English, to 
Personnel Department 
CHRYSLER INTERNATIONAL SA 
P.O. Box 281 Mont-Blanc 
Geneva (Switzerland 











| 
| 
| 


| 
| 
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FORK-LIFT 
TRUCKS 
FOR HIRE 


W C YOUNGMAN LIMITED 
WANDSWORTH WORKS 
WANDSWORTH ROAD SW8 
Telephone: MACaulay 2233 











a Technical Sales Representative. 


and testing of I.C. Engines. 


to Box No. 3568 





TECHNICAL SALES REPRESENTATIVE 


A Group Company manufacturing engine component 
parts for the automobile industry has a vacancy for 
Position should 
appeal to a man aged between 22 and 28 years with 
Engineering Degree and experience in the development 
Salary according to 
qualifications and experience. Pension scheme. Good 
Prospects. Applications giving comprehensive details 
of qualifications and experience should be addressed 


engine. The 


industry. 


pletion of 


for 








the 


considered from graduates in other Sciences. 
twelve-month course 
2nd October 1961, successful candidates qualify for the 
award of the degree of Master of Science. 

Further particulars of this course and of available scholar- 
ships, together with the appropriate forms of application 
admission, 


may 
Registrar (Science), The University, Birmingham 15 


UNIVERSITY OF BIRMINGHAM 
Department of Mechanical Engineering 
Graduate School of Thermodynamics & Related Studies 
A course available in the above School provides facilities 
for the study, at advanced level, of modern developments 
in Thermodynamics, Gas Dynamics and allied subjects, 
and of their applications in the general field of the heat 
normal 
Honours Degree in Mechanical Engineering and prefer- 
ably a minimum of two years of practical experience in 
In special circumstances, applications may be 


entrance qualifications are an 


On com- 
commencing on 


be obtained from the Assistant 
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INFRA-RED 
PAINT REPAIR 
UNIT 


Finance for Re-equipment. Send for details of the new G.E.C 
Extended Credit Plan which earns profits while you pay 


r information 


iblication H.O.3199 


Mh THE GENERAL ELECTRIC CO. LTD. 
MAGNET HOUSE, KINGSWAY, LONDON W.C.2 





, Capstan and automatic 
work and sheet metal 
pressings in any 

* metal, any finish, 


any quantity. 


GRIFFITHS GILBART LLOYD 


EMPIRE WORKS 
PARK ROAD 
BIRMINGHAM 18 
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... something that couldnt 
he made-in plastics | 




















It would be difficult to find some- 






PLASTICS 
machining 
moulding and 
casting by.. 


thing we could not make, in the plastics 





field! Whatever your problem—machining, 






casting or pottings, we have most likely 






already met it successfully. We meet all 


tolerances, shapes and sizes in ‘Coin’ 


laminates, glass fabric, nylon, ptfe, and 


other synthetics—let us show you. 


INSULATION LIMITED 
WOKING - SURREY - WOKING 4789 and 4790 


COIN 


Telephone : 


wre 3546 
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How to fill vacancies 


in your D.O. and Stores 


Azoflex papers and a Model 150 
matic Azoflex photoprinting machine, 

rineering and commercial firms are able to 
free as many as three out of four operatives 
and put them on to more productive 
work. Many of these firms are distributing up 
to 10,000 copies of assorted parts lists, loose-leaf 
catalogue pages, memoranda, and other 


documents up to foolscap size. 


Using Azoflex papers on tinted bases, it is 
possible to “key” the origin or distribution of 
all documents within an organisation, with an 
immense effect on efficiency through immediate 
recognition of what is important as compared 


with “just another piece of paper”. 


AZOFLEX photoprinting machines 

range in size from desk models up to large 
machines capable of reproducing double-elephant 
copies of drawings and plans. The AZOFLEX 
process is glareless, fumeless, and dry. No 
darkroom or ducting is necessary. Copies are 


usable as they emerge from the machine. 


Your Company might benefit. . 


Many business and industrial concerns find that it 
pays to hire certain AZOFLEX machines — rather than 

y A © CX buy them outright. Enquiries will be treated with the 
utmost discretion, and will not commit you in 


any way 





Photoprinting Papers & Machines 


ILFORD LIMITED INDUSTRIAL SALES DEPT. AZ23B : ILFORD ESSEX 
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AUTOMOBILE MARCH, 1961 
ENGINEER 


a Birmal achievement 


Coventry Climar FPF 
series engine 


Photographs by courtesy of 


Coventry Climar Engines Ltd; 
The Cooper Car Company Ltd 


a Gooper Climax 


The Cooper Climax wins again—and so do Birmal! 
Over the years the driver has developed his skill; the 
designer has perfected the car; and Birmal add 
another cylinder head and block to their reputation 
as Britain’s leading light alloy casters. 

Birmal have been producing the finest castings by all 
processes for more than halfacentury... 

supplying the motor industry with crankcases, 
cylinder blocks, steering boxes, gear boxes, 
manifolds, torque converter casings, pistons, 

rocker shaft brackets and countless other components. 
Birmal castings can be found wherever the emphasis 
is on durability, lightness and peak performance. 


<—{] {> an essential for peak performance 


Birmingham Aluminium Casting (1903) Co Ltd 


Birmid Works Smethwick 40 Staffs 











